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SURVEY REPORT ON. CONNECTICUT RIVER
BETWEEN:

LONG ISLAND SOUND AND HOLYOKE, MASSACHUSETTS

SYLLABUS

The Davision Engineer submits a report on a study of further improve-
ment of the Connecticut River for navigation between its mouth at Long

Island Sound and'Holyokey Massachusetts.

Investigation has disclosed that the needs of navigétion can be met
by providing a channel 16 feet deep from the mouth of the river to
Hartford, Connecticut, and 12: feet &eep»fromiHartford,.Connecticut, to
Hblyoké,‘MassachUSettso

The recommehded-improvement‘lends-itself to stage construction.  Be-
tween the mouth and Hartford, the chahnel'canlbe obtained by dredging, and
between Hartford an&:Hnlyoke,'the channel can best be obtained by dredging
and canalization of the river by the construction of a dam and lock at
Enfield Rapids. Investigation has also disclosed that it will be advanta-
geous to provide a hydroelectric power development in conjﬁnction with the
proposed dam at Enfield BapidS'since the power so developed will be of
economic benefit to the area.

‘The Division Engineer recommeéunds that the existiﬂg'projects_be modified
‘to provide a 16-foot channel, 300 feet wide, from Long Island Sound to the
railroad bridge at o1d Saybrook, thence, 200 feet wide to Hartford,
Connecticut, with aﬁchorége areas of the same depth at five locations; a
12-foot channel, 100 feet wide, from Hartford, Connecticut, to Holyoke,
Massachusetts, with a turning basin at.the‘upper end; a dam at Enfield Rap-
ids, having a crest at elevationm 45»0 feet, é-navigation lock, and a hydro-
electric power plant having:installe&'capacity of 42,000 kilowatts; at an
estimated cost of $31,925;0001£or new work, an& $426;500»annually for
maintenance and operatien, all subject to certain conditions of local co-

operation.

- vi -




CORPS OF ENGINEERS, U. S, ARMY
OFFICE OF THE DIVISION ENGINEER
NEW ENGLAND DIVISION
BOSTON, MASS.

June 3, 1949

SUBJECT: Survey Report on Connecticut River from“Long-ISland‘Sound to
Holyoke, Massachusetts.

TO: The Chief of'Engineers,'Department of the Army, Washington 23,
D. C.
AUTHORITY
1. This report, on the Connecticut ‘River between its mouth and

Holvyoke, Massachusetts, is submitted pursuant to the following author-
ities:

a. Section 7 of the Rlver and Harbor Act approved July 24, 1946,
Public Law 525, 79th Congress; whlch prov1des as follows!

* The Secretary of War_is hereby authorized and
directed to cause preliminary examinations and surveys
to be made at the following-named localities, * * * *
Connecticut River, Connecticut.”

b. Resolution adopted January 3, i9_47-by the Committee on Rivers

and Harbors of the House of Representatives, United States, as follows:

*Resolved by the Committee on Rivers and Harbors
of the House of Representatives, United States, That
the Board of Engineers for Rivers and Harbors be, and
is hereby, requested tamrev1ew the reports on Connec¢ti-
cut River between Hartfo Tanneqtlcut, and Springfield
and Holyoke, Massachusetts; submitted in House Document
Numbered 165, Seventy=sixth -Congress, First Session, with
a view to determining-if it is advisable to modify the
‘existing project or change the recommendations in bhe
aforesaid report in any way at this time.”

SCOPE OF\SUEVEY

2. "Pursuant to the authorizatioﬁ centained in the River and Harbor
‘Act of July 24, 1946, the Chief of Englneers, by letter dated July 31, 1946,

ation scope to the Division Engineer.

-assigned a study of preliminary e
Uader this authorization a‘prllcﬁ earlngrwas held on November 26, 1946,
and studies initiated. ‘Aétfﬁéﬁqu
dated January 3, 1947, the Chief of Engineers, on January 28, 1947, di-

rec¢ted -the Division-Engineef:tO”ﬁake'ﬁ'review-sth&y of survey scope of that

he authority contained in the Resolution




portion of the Connecticut River between Hartfor&,‘Cbnnecticut, and
Springfield and Holyoke, Massachusetts, and also directed that the pre-
liminary examination authorized by the Act of July 24, 1946, be combined
with the survey.

3. The report published in House Document Number 165, 76th Congress,
l1st Session, dated February 15, 1939, recommended that the existing project
for navigation between Hartford and Holyoke be modified to provide for the
cohstruction, at Federal~expénse, of a dam, lock and power house at Enfield,
and to provide a 12-foot deep navigation channel. Hearings on this report
wete held by the Committee on Rivers and Harbors of the House of Represen-
taeiVes, but no further action on the report has been taken by Congress.

‘4. Investigations for Current Study. - Hydrographic surveys of the
river from the mouth to Hartford, ‘made for maintenance purposes, .were used
‘as were probing data in that sectiop, developed in 1932 for the report pub-
lished in House Document Number 49, 73rd Congress, lst Session. For the
section of the river from Hartford to Holyoke, hydrographic surveys made
‘in 1937 and earlier years were used. Probing data for this section of the

‘river used in earlier reports were also utilized, supplemented by additional
data at the Enfield site obtained while the present study was in progress.
‘Boring data at the site for the Hartfbrd Dam and the Enfield site used in
the report contained in House Document Number 165, 76th Congress, lst
Session, were uéed in this report. Topography obtained from previous sur-
veys was used throughout.

5. Public Hearings. - Two public hearings were held as well as numey-

ous conferences with State and municipal officials, and representatives of
transportation and power interests. Frequent consultation and correspondence
~ with the Regional Office of the Federal Power Commission and the Regional
Office of the United States Fish and Wildlife Service were had on features
‘concerning these agencies. An abstract of'thé information obtained at the

hearings and conferences is ‘contained in Paragraphs 39 to 54, inclusive.

DESCRIPTION OF THE CONNECTICUT RIVER BASIN

6. The Connecticut River rises in northern New Hampshire and the
Province of Quebec and flows southerly along the border between the States
of New Hampshire and.Vermont and across the States of Massachusetts and
Connecticut, It empties into Long Island Sound at Old Saybrook, Connecticut,
‘about 14 miles west of New London and about 30 miles east of New Haven. The
river is about 390 miles long and drains an area of 11;26015quare miles.

The drainage basin is long and narrow, the maximum width being only 62 miles.
The White Mountains in New Hampshire on the north, and lower mountains and

minor ridges extending south therefrom, form the eastern boundary of -the



watershed. The western boundary of the basin is formed by the Green
Mountains in Vermont, the Berkshire Hills in Massachusetts, and minor
elevations to the south of Connecticut.

7. River Characteristics. - The river is tidal for a distance of

about 60 miles. The mean range of tide is 3,4 feet at the mouth and about
1.2 feet at Hartford during low river stages. Spring freshets usually
reach a height of from 16 to 24 feet at Hartford and from 10 to 15 feet at
Springfield, above the respective mean low water stages. Freshet heights
decrease rapidly below Middletaown, the amount of décrease being less pro-
‘nounced at high stages. The highest recorded flood occurred in March 1936,
with heights of 35.6 and 26.2 feet above mean low water at Hartford and
Springfield, respectively. Mean low water summer stage at Hartford is 2.0
feet on the gage referred to the Eﬂgineer Department datum, the zero of
which is 0.55 feet below mean sea level. Data from t¢he record of discharges
of the river in cubic feet per second at Hartford are as follows:

Average 17;300
Maximum 289,000
Minimum 1,200

8. Navigation on River. - There is active commercial navigation be-

tween the mouth and Hartford, a channel 15 feet'in depth being available
in that section. Although at present there is no commercial navigation
above Hartford, recreational boats use the river up to Holyoke. The con-
trolling depth is 2.5 feet between Hartford and Windsor Locks, where a
canal used mainly for power and process water affords navigation around
the rapids. Controlling depths in the canal are about 3.0 feet in the
lower -lock and 6.0 feet in the canal propee, with 4.5 feet in the river
between the canal and Holycke. The principal tributaries between Hartford
and Holyoke, the Farmington, Westfield, and Chicopee Rivers,  are navigable
for small boats for short distances above their pqints of confluence with
‘the Connecticut River.

9. The portion of the river from the mouth to Hartford is shown on
‘United States Coast and Geodetic Survey Charts 215, 266, and 267. The
portion of the river from Hartford to Hclyoke is shown on United States
-Geological Survey Quad Sheets for the Hartford and Springfield Qﬁadrangles°

The river is also shown on the map accompanying this report, Plate 1.

TRIBUTARY AREA

10. Population. <« Bordering on the river between Long Island Sound
and Holyoke are 28 towns and cities which had.populations over 1,000 in
1940. Of these, those that had populations over 25,000 are Hartford,
Connecticut, with 166,000; Springfield, Massachusetts, with 149,000;



Holyoke, Massachusetts, with 53,000; Chicopee, Massachusetts, with 41,000;
and Middletown, Connecticut, with 26,000. The population that would be
served by a navigation imptrovement north of Hartford to Holyoke is esti-
mated at 660,000. The population now served by the existing improvement
to Hartford is estimated at 560,000.

11. Development in the Tributary Area. - The Connecticut valley up to

Holyoke, Massachhsetts, is a rich farming and industrial region. The cities
of Hartford and Middletown in Connecticut and Springfield, Chicopee, and
Holyoke in Massachusetts are large industfial centers for the manufacture
and distribution of paper, textiles, machinery, tools, metals, rubber
products, and electrical goods. At Thomﬁsonville, a village in the town
of Enfield, Connecticut, there is a large carpet factory situated on the
river bank. The Connecticut valley supports many large tobacco-growing
and general farms.

12, Highways and Railroads. - The Connecticut valley region is served

with a network of fine roads and main line and branch railroads. The main
line of the New York, New Haven, and Hartford Railroad between New York
and Boston crosses the river near its mouth at Old Saybrook. A main branch
line of this railroad extends to Middletown and Hartford, thence continues
to Springfield, Massachusetts, thus offering connection to the Boston and
Albany Railroad running east and west from Boston to Albany, and the Boston
and Maine Railroad, which extends up the valley, to Holyoke, and thence to
points in New Hampshire and Vermont and to Montreal in Canada. Numerous
branch line railroads connect with the main lines at various points along
the valley. '
13. There are numercus overland trucking concerns operating in the
valley. Many of these have terminals in the larger cities along the river.
Bus lines operate over all of the main highways.

14. .0il Pipe Line. - There is a 6-inch pipe line used for transport~-

ing petroleum products extending from a refinery at a deep water terminal
at Providence,‘Rhode Island, to Springfield, Massachusetts, and Hartford,
Connecticut: The line is not used as a common carrier. Gasoline is the
principal product transported through the line, with some kerosene, and
light fuel oil.

BRIDGES

15. Twelve highway and five railroad bridges cross the river between
the mouth and Holyoke. Ten of the highway and three of the railroad
bridges are fixed bridges, one each of the highway and railroad bridges
are of the bascule type, and one each are of the swing type. Table No. 1
in Appendix I shows the locatién, ownership, type, and clearance of each

bridge.



16. The bridges that would be affected by the plans of improvement

considered in this report are listed in Table No. 11.

OBSTRUCTIVE UTILITIES

17. OQverhead Utility Crossings. - At seven locations, aerial wires,

all used for the transmission of power, span the Connecticut River within
the limits of the project under study. Four of these overhead c¢rossings are
located between the river’s mouth and Hartford, Connecticut; and:.three
located between Hartford, Connecticut, and Holyoke, Massachusetts. Appendix
I gives the ownership, type, and ‘clearance of each structure. Nome of these
crossings would :interfere with any navigation that can be reasonably ex-
pected to use the river. :

18, Underwater Utility Crossings. - There are 22 locations at which

underwater utilities cross the Connecticut River in the reach from the
mouth to Holyoke, Massachusetts. At many of these locations several utili-
ties cross at the same mile point. In addition, there are many cases of
utilities having been abandoned within this portion of the river, some of
which are reported to have been removed and others left in place as they
were buried deep in trenchesacross the bed of the river. Of the 22 cross-
ings mentioned, 14 are below Hartford and 8 above. From the records on
file the least depth over the submarine structures is about 18 feet at
mean low water from the mouth to Hartford. Of the 8 crossings above
Hartford, 7 are to a léast depth of 13 feet and 1 is At a 10-foot depth.
Appendix I gives data relative to each of these grossings. The submarine
utilities which would be affected by the plans of improvement considered
in this report are listed in Table No. 12. '

PRIOR REPORTS

19. There have been many reports on the Connecticut River relative
to its improvement for commercial navigation. in general, these reports
have covered: (a) improvements at particular localities or bars on the
Connecticut River; (b) improvement for commercial navigation to Hartford;
and (c) improvement for commercial navigation above Hartford. The
earliest report on the Connecticut River was made in 1837, which recom-
mended the dredging of a channel 500 feet wide, 12 feet deep over the
Saybrook bar at the mouth of the river. Since 1900, the following reports

have been made:



Document Congress

Year Number & Session Nature of Report
1911 H. Doc. 1294 61/3  Recommended dredging Saybrook bar

300 feet wide, and 15 ft. deep;
channel bars to Hartford 100 ft.
wide and 12 ft. deep; and dikes,
training walls and reyvetments.
Adopted by R & H Act Feb.27, 1911,

1913 H. Doc. 1225 62/3 Preliminary examination on
‘ Wethersfield Cove, Connecticut.
Unfavorable.
1915 H. Doe. 417 64/1 Reconmmended 12-f¢. channel from

Harctford to Holyoke, subject to
local interests constructing new
dam and lock at Enfield. No
action by Congress.

1916 H. Doc. 1016 64/1 Preliminary examination on
Sebethe River, Connecticut.
Unfaverable.

1917 H. Doc. 132 65/1 Réecommended additional dikes,
‘training walls, revetments and
accessory works. Adopted by
R & H Act Mar. 2, 1919.

1925 ‘R.& H. Comm. 68/2 Recommended 7=ft. channel from
Doc. 11 Hartford to Windsor Locks Canal,
subject to local interests con-
tributing 50% of first cost and
minor conditions. No action by
Congress.

1930 , R.& H, Comm. 71/2 Reviewed H. Doc. 417 and recom-
Doc. 35 mended no improvement by
United States.

1930 R.& H. Comm. 71/2 Reviewed R. & H. Comm. Doc.
Doc. 36 No. 35 and recommended 12-f%.channel
from Hartford to Holyoke, subject
to condition that private interests
construct a new dam and lock at
Enfield. Preject adopted by R.& H.
Act of July 3, 1930.

1932 H. Doc. 49 73/1 Récommended 15-fcot channel to
Hartford and additional regulatory
works. Adopted by R. & H. Act of
Aug. 30, 1935.



Year

1933

1936

1937.

1939

1939

1941

1648

Document

Number

H. DOCw 27

H. Doc. 412

‘Letter from

Secretary of War
dated Apr. 21, 1937
(Not published)

H. Doc. 165

H. Doc. 368

Not printed

H. Doc. 666

Congress

& Session

73/1

14/2

76/1

76/1

80/2

Nature of Report

Reéviewed report in R. & H. Comm.
Doc. No. 36. Recommended no
change in existing project above
Hartford except that the condi-
tion with respect to the lock and
dam:at Enfield Rapids be broadened
to provide for such construction
by State, municipal or private
interests. Recommendation adopted
by R. & H. Act of Aug. 30, 1935.

Prepared pursuant to H. Doc. No.
308, 69th Congress, lst session,
Recommended no modification of
the approved project for naviga-
tion.

Stated that War Department would
not object to declaring Park
River non-navigable. Park River
declared non-navigable by special
act approved May 24, 1937.

Recommended modification of exist-
ing project to provide for con-
struction of combined navigation
and powet dam at Enfield by the
Federal Government and alteration
of bridges by local interests.

No action by Congress.

Recommended anchorage area at
North Cove in Town of Saybrook,
Conn., 29 acres of ll-and 6-ft.
depth with 11}-f¢. entrance channel.
Adopted by R. & H. Act of Mar. 2,
1945,

Considered channel between Hartford
and Holyoke for vessels of light
draft. Unfavorable.

Recommended modification of pre-
ject below Hartford to include
8-foot channel in Eightmile River
with turning basin and 6-foot
anchorage, 6.5 acres, at Hamburg.
No ‘action by Congress.

In addition to the foregoing there have been several reports during the past

twenty years pertaining to flood control measures at communities between
Hartford and Holyoke.



20. Basis of Existing Projects. = Of the foregoing reports four are

of special interest in connec¢tion with the present report. The report con-
tained in House Document No. 49, 73rd Congress, lIst Session, is the basis
for that part of the existing project having to do with the dredged channel
from the mouth of the river to Hartford. The reports contained in Committee
on Rivers and Harbors Document No. 36, 71st Congress, 2nd Session, and in
House 'Document No. 27, 73rd Congress, lst Session, are the basis for the
existing project for that section of the river between Hartford and
Holyoke. No work has been undertaken on this project. In the feport con-
tained in House Document No. 165, 76th Congress, lst Session, the Chief of
Engineers recommended that the existing project for improvement abaove
Hartford be modified to provide for sénstruction of the dam, lock and power
plant at Enfield by the Federal Government, and for a vertical clearance
under bridges of 20 feet at a river stage corresponding to 16 feet at

Hartford.

EXISTING CORPS CFVENGINEEHS” PROJECTS

21. Early Channel Improvements. s Improvement for navigation on the

Connecticut River may be divided into that work dene below Hartford,
Connecticut, and that above Hartford. Federal improvément of the lower
river began in 1836 when, during that and subsequent years to 1843, :a
channel 11 to 12 feet deep was dredged through the bar at the mouth. No
further work wa's done until 1871. Under projects approved in 1870 and
subsequently modified in 1873, 1880, 1888, and 1899, parallel jetties

were constructed at the mouth of the river, low training walls were built
at Hartford and Glastonbury {the Hartford wall being later raised to its
present height) and channels were dredged through the cuter (Saybrook) bar
and through the bars in the river. Thée channel dimensions on Saybrook bar
weretincreased progressively. to 15 by 300 feet, In the river the bars were
first dredged 100 feet wide and 8 feet deep but now have & depth of 15 feet
with a width of 150 feet. Regulatory works in the channel have been con-
structed under authorizations dated 1911, 1919, and 1935. The Chief of
Engineers, in House Document No. 666, 80th Congress, 2nd Session, has re-
commended the project be modified to include in the Eightmile River the
existing channel, 8 feet deep and 75 feet wide, and turning basin-atc Hamburg,
150 feet wide and 300 feet long and a proposed 6.5 acre anchorage 6 fee:
deep.

22. Navigation Channel Below Hartford. - The existing project for the

Connecticut River below Hartford provides for a channel 15 feet deep at
mean - low water, 300 feet wide from the mdéuth to the Lyme railtoad bridge,
and thence .upstream 150 feet wide to Hartford, a tctal distance of 52 miles.

The channel has been obtained by dredging, and construction of dikes,



training walls, revetments, and the accessory works, including two riprap
jetties at the mouth of the river. The channel excavation was completed
in 1937, but additional regulatory works are required to stabilize the
channel.

23. Small Boat Anchorage at North Cove. - The existing project below

Hartford also provides for a small boat anchorage in North Cove, a tribu-
tary water of the river near the mouth at Old Séybrooku The anchorage
would have an area of about 12 acres with a depth of -1} feet and about 17
acres with a depth of 6 feet, together with a channel 100 feet wide and
11 feet déep leading to it from the channel in the main f#iver. No :work has
been undertaken on these improvements.

24. Summary of Costs of Project Below Hartford, - The costs to
June 30, 1948 under the existing project below Hartford were $849,555.938
for new work, and $1,554,715.54 for maintenance, a total of $2,404,271.52.
‘The total costs to the United States of work below Hartford were $1,136,930.27
for new work, and $1,921,064.01 for maintenance, a total of $3,057,994.28.

The present approved annual maintenance cost revised in 1948, is $87,000.

'25. Project Above Hartford. - Above Hartford, minor Federal naviga-
tion improvements were made between 1871 and 1914, ‘but under no particular
plan. Six low wing-dams were built and a small amount of dredging was done
below Enfield Rapids. One of the wing-dams has since been removed.

26. The existing project above Hartford was adopted by the River and
Harbor Act of July 3, 1930, and modified by the act of August 30, 1935. The

act of 1930 :authorized improvement subject to the following limitations:

* Connecticut River, above Hartford, Connecticut:
There ig authorized to be expended upon the project re-
ported by the Chief of Engineers under date of April 24,
1930, and printed in the Rivers and Harbors Committee
Document Numbered 36, Seventy-first Congress, second
session, subject to the conditions set forth in said re-
port, the sum of §1,000,000, and subject to the further
conditions that the Bulkley, or Memorial, Bridge across
the Connecticut River at Hartford shall not be disturbed,
and that the lock and dam described in the report as to
be built near the city of Hartford shall not be comnstructed
so near said city as to im any way disturb city improvements
or otherwise interfere with the said city.”

27. Document No. 36, which formed the basis of the above authoriza-
tion, provided for the improvement recommended by the District Engineer in
his report printed in Rivers and Harbors Committee Document No. 35, Tlst

Congress,  2d session, subject to the folleowing conditions:



“ (a) The construction shall not begin until the
Secretary of War shall be satisfied: (1) that the

work at Enfield Rapids under license issued by the

Federal Power Commission will be completed; (2) that

the bridges will be modified to provide free, easy,

and unobstructed navigation as required under exist-

ing law, and that such modification will be completed

substantially at the same time as the work on the im-

provement; (b) that the cities of Springfield, Helyoke,

and Chicopee shall make suitable provision for terminal

facilities satisfactory to the Segretary of War.”
The improvement recommended by the District Engineer in Document No. 35
provided for a channel from Hartford to Holyoke, about 32.5 miles, 12
feet deep at mean low water, summer stage, with an increase in depth of
1.4 feet through Enfield pool, and generally 100 feet wide, to be secured
by the construction near Hartford of a lock and dam, the construction at
Enfield of a dam and of a lock of limited size by private interests, the
lengthening of the latter lock by the United States, and by channel
dredging and construction of suitable regulatory works, all at a total
estimated cost of $3,384,000, with $85,000 annually for maintenance and
operation. The locks then proposed were to be 45 feet wide by 310 feet
long in the clear, with 15-foot depth of water over the sills. The
normal lift at Hartford lock was about 7 feet and at the Enfield lock
about 30 feet.

28. The act of August 30, 1935, mentioned in Paragraph' 26, author-
ized improvements in accordance with the plans recommended in House
Document No. 27, 73d Congress, lst Sessior; which stated:

‘No change is advisable in the project * * * as
authorized by the River and Harbor Act of July 3, 1930,
in accordance with the report published in House Committee
Document No. 36 (71st Cong. 2d sess.), subject to the con-
ditions set forth in the report and in the act of authori-
zation except that the condition with respect to the cone
struction of the lock and dam at Enfield Rapids be broad-
ened to provide for such construction by State, municipal,
or private interest under license issued by the Federal
Power Commission.,”

29, Since the conditions with respect to construction of the lock
and dam at Enfield Rapids have not been met, and as there is no indication
that they will be met, no work has beén undertaken hy the United States,
and ‘no appropriation has been made. The Chief of Engineers has recommended
the construction of the lock, dam, and power house at Enfield by the United

States, in House Document No. 165, 76th Congress, lst session,
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30, Summary of Costs, Project above Hartford. - There have been no
costs to the United States under the existing navigation project between
Hartford and Holyoke. Under previous projects costs to the United States
were $116,324.81 for new work, and $14,373.54 for maintenance, a total of

$130,698.35.

REQUIREMENTS OF LOCAL COOPERATION UNDER EXISTING PROJECTS

31. Project below Hartford. « The conditions of local cooperation under
the existing project for :the improvement of the Connecticut River from the
mouth to Hartford for navigation are set forth in the River and Harbor Act of
August 30, 1935 which authorized the 15-foot channel up to Hartford and related
regulatory and training works. These conditions are that local interests fur-
nish, free of cost to the United States, suitable areas for the disposal of
dredged material during initial construction end for future maintenance as and

when required. The use of meadow land adjacent to the river for revetment

work has been granted and spoil areas furnished when required.

32. Project above Hartford. ~ The conditions of local cooperation under
the existing project for the improvement of the Connecticut River above
Hartford to Holyoke are set forth in the preceding Paragraphs 27 and 28.

The condition that requires the dam at Enfield Rapids be constructed by local

intérests under license to be issued by the Federal Power Commission has not
been met, although at the time the project above Hartford was authorized the
Northern Connecticut Power Company held such a license issued February 1, 1928.
However, as the company failed to proceed with the work, the license was ter-

minated on September 30, 1931, and no subsequent application has been made.

OTHER IMPROVEMENTS

33. In the early development of Central New England, freight was moved
on the Connecticut River in small boats of light draft to and from points more

than 200 miles above the mouth.
34. Improvements below Hartford. - Improvement of the river was commenced

early-in the nineteenth century in the section below Hartford, and was con-
tinued periodically by users of the river until dredging was undertaken by the
United States. Since that time, local interests have dredged in waters tribu-
tary to the river and occasionally in the main river. The cost of these im-

provements is unknown.,
35. Improvements above Hartford. - Above Hartford, at several of the

rapids, dams and navigation canals were constructed by private interests in-
cluding those at Enfield Rapids. The facilities at Enfield Rapids, constructed
between 1824 and 1831, supply water for process and power purposes to six in-
dustries and provide for passage of small boats around the rapids through the
locks and canal. There are similar facilities at Holyoke and Chicopee, except

that there is no provision for navigation.
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36. Private interests have undertaken minor dredging between Hartford

and Springfield in an effort to revive water transportation.

EXISTING AND REQUIRED TERMINAL AND TRANSFER FACILITIES

37. Below Hartford. - The principal landings and terminals are at
Saybrook, Middletown, Portland, Cromwell, Hartford, and East Hartford.

All of these are privately-owned commercial wharves. Several oil terminals
along the river are equipped with complete facilities for handling petro-
leum products in bulk. The wharf of the Hartford Electric Light Company

at Hartford, to which a large part of the coal handled on the river is
delivered, is equipped with ¢oal handling and storage facilities. At
Hartford, a municipally-owned wharf with a frontage of about 1500 feet is
available for public use. This wharf is located on the river side of a
high concrete flood wall constructed by the United States and is now in
poor condition. There is no rail connection to this wharf. Alteration to
the flood protective dikes and walls would be required before rail connec-
tions could be provided to a large part of the river.frontage at Hartford
and East Hartford. There are five yacht clubs located along the river be-
tween the mouth and Hartford, and 13 vards for the repair and storage of
small boats, as well as otherismall landings open to the public at.

three locations. The existing facilities appear to be sufficient for
present needs and there is ample river front available for further develop-
ment when needed.

38. Above Hartford. - Above Hartford, Connecticut, ¢o Holyoke,
Massachusegz;, there are no terminal or transfer facilities. The Spring-
field Gas Light Company maintained a bulkhead with a rail connection ito
serve light-draft vessels used for local marine work prior to the construc-
tion of the concrete flood wall. Springfield, Chicopee, and Holyoke, Massa-
chusetts, would require watérfront terminals if commercial navigation was
developed to these localities. Ample frontage is available for this pur-
pose and the cities have indicated a willingness to build them under the
existing project. As potential tonnages would be principally coal and
petroleum products, the development of the waterfront facilities need not
be extensive. The Springfield Yacht and Canoe Club is located on the west
bank of the river in Agawam, just below the South End Bridge. Gasoline and
supplies are available there. There are also two boat yards in this section

of the river which have storage and repair facilities.



IMPROVEMENT DESIRED BELOW HARTFORD

39. A public hearing at Haftford;‘Connecticut, on November 26, 1946,
held to ascertain the view of local interests on the improvement of Connec-
ticut -River, Connecticut, was attended by public officials, individuals and
officials of civic organizations, and representatives of business enter-
prises interested in commercial navigation on the Connecticut River below
Hartford. A majority of the actual users of the waterway expressed the
belief that some modification should be made to the existing project be-
low Hartford. A few expressed themzelves as being satisfied with the
channel dimensions as now authorized, but urged that it be maintained to
full dimensions at all times and widened at bends. A representative of
an independent oil company suggested an enlargement of the channel below
Hartford to accommodate ocean-going tankers and cargo vessels.

40. Views of Carriers of Petroleum Products. - Some of the owners of

vessels carrying petroleum products presented facts pertaining to type,
size, and carrying capacity of their vessels in support of their position
relative to channel requirements. One owner stated that from January 1
to November 15, 1946, his company delivered 547,295 barrels of oil and
gasoline to terminals of major and independent oil companies located on
the Connecticut River, in self-propelled vessels having loaded drafts of
eleven to twelve feet. This owner stated that two larger vessels having
drafts of 14 feet, 6-inches, and 13 feet, 6 inches, each having a capacity
of 10,000 barrels, owned by his company, ¢ould operate on the river if the
channel was deepened to sixteen feet. This owner made the following recom-
mendations for improving navigation conditions on the Connecticut Rivex:
a. That the channel from Saybrook to Hartford be

déepened to sixteen feet and widéned to a minimum of
two hundred feet.

b. That the bends at Brockway, Eddy Rock, Warners
Quarry, Rock Landing, Mouse Island, Gildersleeve, Pistol
Point, Two Piers Channel, Rock Hill Point, Glastonbury,
Cys Hollow, and Clay Bank be widened.

c. That anchorage with depths of sixteen feet be
provided at Old Haddam, Cromwell, and Recky Hill.

41, One of the major oil companies in reguesting a modification of
the channel stated that deliveries of its products are made to its terminal
by company-owned vessels consisting of two tugs, each 98 feet in length,
beam 25 feet, and draft 12 feet, 6 inches, and ¢en barges ranging in size
from 175 feet to 210 feet in length, beam 40 feet and loaded drafts of
10 feet to 14 feet.,
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42. In a communication received shortly after the hearing, the
Inland Water Petroleum Carriers Association requested widening on the
bends to eliminate ice jams in the river as well as for the purpose of

using larger boats.

TMPROVEMENT DESIRED '‘ABOVE HARTFORD

43. A second public hearing was held at Bradley Field, Windsor Locks,
Connecticut, on April 30, 1947, to obtain information on the views of local
iﬁtemeats on the existing projects for navigation between the mouth of the
river and Holyokev Massachusetts, and on the recommendation contained in
House Document No. 165, 76th Congress, lst session, for the improvement of
the river for navigation between Hartford, Connecticut, and Holycke, Masgsa-
chusetts. Views of both proponents and opponents were heard; the views of
the latter group dealing, in most instances, with specific phases of the
improvement.

44. Report of Massachusetts Commission. - Members of a Special

Legislative Commission of the Commonwealth of Massachusetts speke in favor
of the improvement of the Connecticut River between Hartford and Holycke
for navigation, but offered no specific plans for the development of the
river. The Commission was created by a Resolve of the Massachusetts
Legislature, approved June 6, 1946, entitled, * Resolve providing for an
investigation of the benefits to be derived from the opening of- the
Connecticut River to navigation between the cities of Hartford and Holyoke,”
and requiring that a report be submitted to the General Court, setting forth,
“The. results of its investigation and its recommendations, if any, together
with drafts of such legislation as may be necessary to carry such recommenda-
tiong into effect.” The Commission’s report was preszented, in printed form,
to the General Court under date of Decembet 3, 1946. No legislative action
has beeh taken on this report.

45, The report of the Massachusetts Special Legislative Commission
while offering no specific plan for the development of the river from Hariford
to Holyoke favors the plan designated as * Plan F” in House Document Numbered
165, 76th Congress, lst session, which included dams and locks at Hartford and
Enfield, with a power development at Enﬁi@ldo The Commission’s report dis-
cusses benefits to be derived from transportation by water, if a navigable
channel to Holyoke were provided, of petroleum products, bituminous coal,
fertilizer, wood pulp, and other commodities. On the basis of a survey of
potential river traffie, it was estimated that savings in transportation costs
would be between $3,500,000 and‘$490009090 annnally. The guantities of commedi-
ties on which this estimate was based; and the comparative rail, truck, and
water transportation costs are not given in the report. The Commission con-

sidered that an entirely conservative estimate of possible transportation



savings would be $2,000,000 annually, which with additional benefits to be
derived from the power plant, would amount to an annual total benefit of
$2,593,000. The Commission concluded that such a project would be most
valuable to the people of western Massachusetts and that anything which
benefits one part of the State benefits all of the State.

46. Views of Upstream Interests. - The transportation representative

of the Springfield Chamber of Commerce suggested that the opening of the
river to navigation would offer competition that would have a stabilizing
influence on transportation charges, and would very likely reduce them on
such c¢ommodities as coal and oil. A representative of the mayor of the
city of Springfield expressed approval of the project. A representative
of the city of Holyoke favored improvements both from the standpoint of
navigation and that of hydroelectric power development, and indicated that
the city is interested in the power development as a prospective consumer.

47. The Traffic Manager of White and Wyckoff Manufacturing Company,
Holyoke, Massachusetts, manufacturers of writing paper; expressed a belief
that a power development only might be worthy of consideration, but that
there was little possibility of developing sufficient traffiec to justify
navigation since the high cost of local handling of commodities would off-
set any savings accruing from barge transportation.

48. ‘Views of Connecticut Interests. - The Manufacturers Association

of Connecticut, on behalf of the owners of mills adjacent to the canal at
Windsor Locks, voiced objection to the construction and operation of a
power dam at Enfield on the grounds that power development would interfere
with the taking of water from the existing canal for mill and power purposes.
49. The Connecticut Chamber of Commerce opposed the project on the
grounds that the proposed waterway would not effect a savings in the trans-
portation ¢ozt of coal and oil, and there was scant possibility of economic
revival of the now extinct, but once important, passenger, and miscellaneous
freight commerce on the river.

50. Oil Transportation. = A representative of the T. A. D. Jones and

Company, a large dealer in petroleum products, particularly Bunker “C”

fuel o0il, and coal, with wharves, yards, and ztorage facilities at New Haven,
stated that the company is in faver of any improvement which might extend

its market, The company submitted data on transportation cost which indicated
a doubt that the proposed improvement would result in savings in such costs.
On the assumption that the project would not include provision for maintaining
‘the channel free of ice during the winter and that sufficient storage capacity
for a fouremonths supply at Springfield would be required, the company esti-
mated that the cost of transporting Bunker “C* oil from New Haven to the

consumer at Springfield would be 37 cents to 40 cents per barrel, barged from



New Haven, against 38.5 cents per barrel trucked from New Haven, and
37.3 cents shipped by rail from New Haven. The estimated cost by barging,
however, included 10 cents per barrel for plant charges on a facility having
four-months winter storage capacity. ‘

51. The New York, New Haven and Hartford Railroad -submitted a compari-
son of the then current prices of household fuel oil and gasoline at
New Haven, Hartford, Springfield, and Holyoke to show there was only a
fraction of a cent difference in the ultimate consumer price on these com-
modities in any of these cities. It was stated that prices in Springfield
were evidently governed by the existing pipe line. The company contended
that Springfield and Holyoke were not penalized because of the abesence of
waterborne transportation facilities and that there is no probability that
river transportation would have any effect upon the relative prices to the
ultimate consumer.

52. Coal Transportation. = A representative of The Hartvford Electri

c
Light Company pointed to the then comparatively small differential ‘in rail
and water transportation on coal. He expressed some preference for water
transportation for handling fuel oil, but said that the then current price
of fuel oil had increased to a point where ¢oal was more economical to use
and concluded that * all present conditions point to a lesser use of the
river by us for fuel transportation purposes”.

53. Power Development. = The Connecticut Light and Power Company

presented testimony to the effect that at one time its predecessor, the
Northern Connecticut Power Company, held a permit to develop the Enfield
power site, but decided, after some study, that the project was uneconomic;
and, in 1931, allowed the permit to lapse.

54. Subsequent to the hearings, that is in recent months, representa-
tives of power companies operating in the Connecticut River Valley have in-
formally indicated that their companies will have need of additional genera-
ting capacity within the next decade, and that the power that might be pre-
duced at a hydroelectric plant at Enfield could be readily absorbed in exist

systems.

PAST AND PRESENT COMMERCE

55. The following table, Table No. 1, gives the comparative statlement
of water-borne commerce on the Connecticut River below Hartford during the
lleyear period 1937 to 1947. There is no commerce reported on the river

above.Hartford.

(Table No. I on following page)

ing



RECEIPTS

-

. PETROLEUM PRODUCTS FERTILIZER &
YEAR{ ANTHRACITE|BITUMINOUS|GASOLINE| KEROSENE|{LIGHT FUELI{BUNKER C|ALL OTHERS{ FERTILIZER | LUMBER {ALL OTHERS| TOTAL
COAL 0OIL FUEL OIL MATERIALS
1937 30,475 170,333 396,450]| 146,796] 315,595 | 115,053 1,433 11,998 4086 9,375 1,18
1938 22,556 58, 800 396,423| 152,607 250,060 | 143,222 1,316 13,431 - 4,302 1,04
1939| 24,697 78,618 435,593| 174,916 272,107 | 204,019 1,363 12,350 - 1,387 1,20
1940 11,943 142,028 478,638 162,712 391,334 | 193,245 1,558 13, 635 - 13,514 1,40
1941| 10,253 145,609 490,162 170,486) 334,836 | 340,788 1, 044 16,717 - 19, 809 1,52
1942 11,569 287,796 287,153 112,954| 248,894 | 109,540 613 13,151 - 22,342 1,08
1943| 10,260 224,213 248,408| 88,756/ 179,822 89,910 52 5,394 - 25,550 87
1944| 11,546 169,953 398,638/ 81,345/ 257,961 | 128,980 22 6,034 - - 1,05
1945 12,185 214, 865 390,463| 107,104 252,796 | 130,108 - 6,511 - 508 1,11
19486 9,684 144,261 366,755 149,463| 443,200 | 273,719 27 7,106 - 6,000 1,40
1947 8,919 194,028 370, 832] 132,229 572,042 | 235,593| 15,328 7,237 - 38,424 1,57
SHIPMENTS GRAND TOTAL
FERTILIZER & RECEIPTS
YEAR |PETROLEUM | SCRAP | FERTILIZER | ALL OTHERS| TOTAL AND
PRODUCTS | METAL MATERIALS SHIPMENTS SHIPMENTS
1937 428 |33,168 980 146 34,1722 1,232,636
1938 5 |25,136 950 125 26,2186 1,069,023
1939 198 (31,360 1,020 - 32,578 1,237,628
1940 16 17,920 - 168 18,102 1,426,709
1941| 1,435 840 - 6,676 8,951 1,538, 655
1942 - - - 1176 1176 1,094,188
1943 1,563 - - 14 1,577 873,942
1944 - - - - - 1,054,479
1945 1,652 - - - 1,652 1,116,182
1946 - - - - - 1,400,215
1947 20,101 - - 9,696 29, 797 1,604,426

Datae on 1948 commerce are

not available.




TABLE NO, 1 - COMMERCE ON CONNECTICUT RIVER BELOW HARTFORD IN TONS

RECEIPTS
. PETROLEUM PRODUCTS FERTILIZER &
YEAR| ANTHRACITE| BITUMINOUS] GASOLINE| KEROSENE{LIGHT FUEL{BUNKER C|ALL OTHERS| FERTILIZER | LUMBER {ALL OTHERS| TOTAL RECEIPTS
COAL OIL FUEL OIL MATERIALS
1937) 30,475 170,333 396,450 146,796] 315,585 | 115,033 1,433 11,998 408 9,315 1,197,014
1938| 22,556 58, 800 396,423| 152,697 250,060 | 143,222 1,316 13,431 - 4,302 1,042,807
1938} 24,697 78,618 435,593 174,916| 272,107 | 204,018 1,363 12,850 - 1,387 1,205,050
1940( 11,943 142,028 478,638| 162,712] 391,334 | 193,245 1,858 13,635 - 13,514 1,408,607
1941{ 10,253 145,608 490,162{ 170,486 334,836 | 340,788 1,044 18,711 - 19,808 1,528,704
1942] 11,569 287,796 287,153 112,954] 248,804 | 109,540 613 13,151 - 22,342 1,094,012
1943 10,260 224,213 248,408, 88,756 179,822 88,810 52 5,394 - 25,550 872,365
1944] 11,546 169, 853 398,638/ 81,345 257,861 | 128,980 22 6,034 - . 1,064,479
1845 12,185 214,885 360,463 107,104; 252,786 | 130,108 - 6,511 - 508 1,114,540
19486 9,684 144,261 366,755 149,463} 443,200 | 273,719 21 7,108 - 6,000 1,400,215
1847 8,919 194,025 370,832( 132,229 572,042 | 235,583 15,328 7,237 - 38,424 1,574,629

Data on 1948 commerce are

SHIPMENTS GRAND TOTAL
FERTILIZER & RECEIPTS

YEAR |PETROLEUM | SCRAP | FERTILIZER | ALL OTHERS| TOTAL AND
PRODUCTS | METAL | MATERIALS SHIPMENTS SHIPMENTS
1937 428 133,168 880 146 | 34,722 1,232,636
1938 5 |25,136 950 125 | 26,216 1,069,023
1838 198 [31,360 1,020 - 32,578 1,237,628
1940 16 (17,920 - 166 | 18,102 1,426,109
1941 1,435 840 - 6,676 8,951 1,538, 655
1942 - - - 176 116 1,094,188
1943 1,563 - - 14 1,571 873, 942
1844 . - - - - 1,054,479
1945 1,652 - - - 1,652 1,116,192
1946 - - - - - 1,400,215
1947 20,101 - - 9,696 | 29,797 1,604,426

not available.




56. From the foregoing table it will be noted that during the period
1937 to 1941 the amount of commerce generally increased from year to year,
followed by a sharp reduction during the war years and marked recovery in
1946.
the first five years of the period, with the ultimate destination being

Substantial amounts of scrap metal were shipped from Hartford during

foreign ports, from the public wharf which is located on the river side of
the flood walls. During the period 1937 to 1946 petroleum products consti-
tuted about 84 percent of the total commerce carried on the river below
Hartford; and coal about 15 percent. These gommodities are shipped to the
river pr}ncipally from the ports of New York and New Haven. There has been
ﬁo general freight or passenger boat service,except ferry, on the river since

1931.

VESSEL TRAFFIC

57. The use of the river below Hartford by commercial boats in 1947

.is shown by the following table. Data on 1948 vessel movements are not

available,
TABLE NO. 2 - TRIPS AND DRAFTS OF VESSELS
UP-BOUND DOWN -BOUND
DRAFT MOTOR MOTOR
IN FEET | STEAMERS| VESSELS| BARGES | TOTAL | STEAMERS|VESSELS | BARGES TOTAL
14-16 2 456 444 902 ; _
12-14 11 170 181 16 10 26
10-12 7 3 10 25 10 35
§-10 2 7 9 172 11 183
6-8 1 1 168 4 172
46 30,410 30,410 60,820 30,437 30,426 60,863
2-4 16,644 16,645 33,289 2| 16,712 17,219 33,933
TOTAL ; 2 47,5301 47,680 95,212 2| 47,530 47,680 95,212
TOTAL g
net |
regise
tered . .
tonnage | 2,534 | 702,676]1,260,6611,965,871 2,534;702,676 | 1,260,6611,965,871
Notes: Trips of vessels with 4-6 foot draft include 30,410 trips of ferry

crossing river at Haddam.

Trips of vessels with 2-4 foot draft include 16,644 trips of ferry
crossing river at Rocky Hill.,

In addition to the commercial vessels operating on the river there are about

500 pleasure craft ranging in length up to 40 feet based there.

Throughout a

period of about four months of the year these boats navigate extensivelxﬁon the

river. Numerous transient boats also cruise in the river, particularly in the

lower reaches.
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58. No commercial vessels use the river above Hartford9 However,
there are about 75 pleasure craft ranging in léngthvup to 40 feet based
there. These craft cruise extensively on the section above Enfield, but
the conditions of the river between the Enfield Dam and Hartford, in
which reach the controlling depth in the river at ordinary low water is
about 2,5 feet; are such as to discourage navigation in that reach,-
Records of passages through the locks at Windsor Locks indicate that

there were 48 such passages in 1947, all pleasure craft.

PROSPECTIVE COMMERCE BELOW HARTFORD

59. As it is anticipated that the highly déveloped railroad and high-
way systems of transportation will continue to carry the miscellaneous com-
modities required in the area, it may be expected that future commerce on
the Connecticut River between the mouth and Hartford will be limited prin-
cipally to petroleum products, coal, and fertilizer. The transporting of
largé amounts of manufactured or raw products on the river 1is not expected.
Moreover, further improvement of this section of the river by widening and
deepening the channel could not be expected to attract substantial‘volumes
of additional commerce. Such additional Lraffic as would use the river
would result from an in¢rease in the ovefall requirements of the tributary
area for the products carried on the river. Intreased actiyity in the
lower river resulting from future commerce destined upstream of Hartford
would be a factor in determining the extent of the improvements required
in the lower river. A complete discussion of prospective commerce 1s con-
tained in Appendix V.

60. Oil Pipe Lines As Affecting Future Navigation on the Connecticut

River. - It is understood that two concerns in the oil business have been
considering the construction of pipe lines between New Haven and Hartford,
and possibly Springfield, for transporting petroleum products from the
deep-water terminals at New Haven to the Hartford and Springfield areas.
One of these concerns has started work on acquiring rights-of-way, but it
appears that the line would not be constructed and pléced ip operation for
several years. There has been no direct indication that the other pipe’
line will be constructed in the near future, Such pipe lines, if conmstructed,
could carry substantial quantities of gaSqline, kerosene,and light fuel oils,
but petroleunm interests state that heavy oils could not be transported eco-
nomically by pipe lines in this latitude as the oil must be kept warm to aid
in its flowing. Therefore, pipe‘lihes would not compete with other means of
transpoftation for carrying heévy oils.

‘61, Petroleum Products. = The growth of commerce carried on the river

in the past is considered to provide a reasonable basis for estimating
future commerce. The amounts of petroleum products having watér-front des-

tinations on the river between the mouth and Hartford anticipated to be car-



ried on the river in the future are estimated to exceed the average amounts
carried annually during the period 1937 to 1941 by 20 percent for gasoline
and keresene, 40 percent for Bunker ‘C’’ and other heavy oils, and 70 per-
cent for light fuel oils. This increase is based on the increased demand
for petroleum produéts in the area.

62. Coal. - Most of the bituminous coal now carried on the river is
delivered to a steam-electric public utility power plant at Hartford and
to a State Hospital at Middletown. It 1is anticipated that in the future
delivery of bituminous coal will be limited to these two installations,
and that there will be no change in the annual requirements of the State
Hospital. On the basis of the amounts received on the river in the years
1946 and 1947 and allowing for an increase in future receipts,resulting
from an increase in the capacity of the utility plant, it is anticipated
that 219,000 tons of bituminous coal will be received annually. 1In the
tributary area anthracite 1s used chiefly for household heating, but at
the present time oil is increasing in popularity for this purpose. There-
fore, it 1is considered that anthracite will not be carried on the river in
the future.

63. Fertilizer and Miscellaneous. - Prior to about 1942, fertilizet

materials were received by water at two mixing plants, one at Portland,
Connecticut, and the other at Hartford, Connecticut. Due to the construc-
tion of flood-protection works with the resulting difficulty in gaining
access to the terminal facilities at Hartford, the latter plant now re-
ceives all of its materials by rail and will probably continue to do so in
the future, The plant at Portland still receives a large part of its mate-
rial by water and it is anticipated that its receipts will increase 50
percent over its receipts in recent years. During the years prior to 1941
considerable quantities of other freight were carried on the river. Due

to the abandoning of the terminal facilities at Hartford and competition
from other methods of transportation, this commerce has largely disappeared.
It is anticipated that there will still be a small amount of miscellaneous
cargo carried in the future, say 5,000 tons annually,

64. Recreational Boating. - During the next few years it is probable

there will be a great increase in the number of pleasure craft based in the
river between the mouth and Hartford. It i1s estimated that this number will
amount to at least 25 percent of the number of the present fleet, or 125
boats. In addition to the local fleet there will be many more visiting
craft. This increase in the size of the recreational fleet would be due to
the general popularity of recreational boating rather than any improvement

of the river contemplated in this report.
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PROSPECTIVE COMMERCE ABOVE HARTFORD

65. It may be expected that the type of commodities carried in com-
merce on the river between Hartford and Holyoke would be generally the
same as those now transported on the reach of the river between the mouth
and Hartford, that is prihcipally petroleum products, coal, fertilizer
and fertilizer materials, and in.gddition some wood:pulp. The amount of
each commodity can be estimated from the present and future requirements
of the tributary area. Information op the total requiremeints of the trib-
utary area was, obtained from statistics published by the Bureau of Mines,
United States Department of the Interior, from data furhished by the Spe-
cial Legislative Commission of the Commonwealth of Massachusetts, and from
various local sources. A complete discussion of prospective commerce is
contained in Appendix V.

66. Gasoline. -~ From the total annual consumption of gasoline in
Massachusetts obtained from published statistics of the Bureau of Mines,
and fram the number of mptor vehicles éstim;ted to be registered in the
tributary area, it is estimated that 448,900 tons are consumed annually in
the tributary area. Anticipating an increase of 20 percent in the require-
ment for gasoline in the next few years, and deducting amounts that may be
expected to be brought into the area by other means of transportationm, in-
cluding the existing pipe line from Providence to Springfield, it is esti-
mated that 226;000 tons would be bfought into the Springfield-Holyoke area
annually by water transportation on the Connecticut River.

67. Light Fuel Oils and Kerosene. - Light fuel oils .and kerosene are

used in the tributary area principally for domestic heating and other small
heating units. Oh the basis of the total annual consumption of these prod-
ucts in Massachusetts, obtained from published statistics of the Bureau of
Mines, it is estimated that 272,000 tons of light fuel oil and 249,000 tons
of kerosene are consumed annually in the tributary area. Anticipating an
increase of 70 percent in the requirement for light fuel oil and of 20
percent for kerosene in the next few years, and deducting amounts that may
be expected to be bxqﬁght into th¢~aréb by other means of transportation
including the existiﬁg_pigg.line; it 1s estimated that 262.000 tons of light
fuel oil and 146,000 tons of kerosene would be brought into the Springfield-
Holyoke area annually by water transportation on the Connecticut River.

68. Heavy Fuel Oils. - Information obtained from the Massachusetts

Special Legislative Commission indicates that 241,000 tons of heavy fuel

oils, principally Bunker “C" , are délj&ered annually to the area. Antici-
pating an increase of 40 percent in the general fequirement for heavy fuel
oils in the next few years, and an additional increase of 50,000 tons that
it is estimated would be consumed annually by a steam-electric power plant

now under construction, and deducting amounts that may be expected to be
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brought into the area by other methods of transportation, it is estimated
that 232,000 tons would be brought into the Springfield-Holyoke area an-
nually by water transportation on the Connecticut River.

69. Bitumingus Coal. - On the basis of information obtained locally,

it is estimated that the industrial plants and utility plants adjacent to
the river consume about 400,000 tons of bituminous coal annually. Antici-
pating an increase of 20 percent in the general requirement for bituminous
coal 1in the next few years and a further increase of 50,000 tons annually
to meet the néeds of a utility plant now under construction, and deducting
coal that‘will be replaced by the use of natural gas, the total future re-
qqiremehts are estimated to be 363,000 tons. It is anticipated that ‘50
percent of this amount or 182,000 tons annually would be carried by barge
on thé river and delivered to water-front terminals.

70. Fertilizer. - Information obtained from the -Springfield ‘Chamber
of Commerce indicétes that, of the 35,000 tons of mixed fertilizérs used
‘annually in the tributary area, a large part is manufactured within the
area. This fertilizer is manufactured in part from materials brought in
by rail and truck. ‘Experience 'at a plant at'Portland,iConnecticut, indi-
cates that substantial quantities of these materials ma?_advan&ageously
be transported by water. ‘It is considered that if the more economical
water transportation is-made available for the raw materials used in the
planfs above Hartford, the sales‘by'these plants to consumers within the
area would be increased. ‘On this basis it is estimated that about 14;000
tons of mixed fer;ilﬁzer would be produced by the plants served by water
transportation, which in turn would require‘ébbut 6,000 tons of phosphate
materigls, that, it is anticipated, would bé received by water. In addi-
tion, it is anticipated that about Z,SOb tons of mixed fertilizer would
be Eraﬁsportea on the river, which amount is the same as that now deliv-
ered in the area from the manufacturing plant at Portland, Connecticut.

71. Pulp and Miscellapeous. - Information obtained from the report

of the Massachusetts Special Legislative Commission indicates that about
22,000 tons of pulp are consumed annually by two paper mills, one at West
Springfield and the other at Holyoke. It is considered that 50 percent

of this amount, or 11,000 tons, can reasonably be expected to be received
by water if navigation on the river is_proviﬂeda In additien to ship-
ments of pulp to Springfield and Hglyokég miscellaneous shipments of other
commodities amounting to about 4,000 tons might be expected.

72. Recreational Boating. - If a suitable navigation channel below

Enfield is provided, many additional pleasure craft would be attracted to
the river between Hartford and Holyoke. It 1is estimated that within a
few years after completion of the improvement at least 50 additional boats

up to 40 feet in length would be based in the river above Hartford, and
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that many transient craft would visit the area annually. It is probable
that the transient boats would not increase the number in the area at
any one time as many of the local fleet would be absent. Therefore, no
additional na?igatibn facilities would be needed to provide for the vis-
iting craft.

73. Summary of Prospective Commerce. - An estimate of the amount

of commerce resulting from the combination of (a) modifying the improve-
ment of the river between the mouth and Hartford as conéidered herein;

and (b) improving the river between Hartford and Holyoke is contained in
the following table, Table No, 3, The estimate is Bésed on the amounts

of commerce discussed in the preceding paragraphs.

(Table No. 3 on following page)
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TABLE NO.

3 - PROSPECTIVE COMMERCE ON CONNECTICUT RIVER, FROM THE MOUTH AT LONG ISLAND SOUND TO HOLYOKE, MASSACHUSETTS

COMMODITY -

NET

TONS

GASOLINE

LIGHT
FUEL
QILS

KEROSENE

HEAVY
FUEL
OIL

BITUMINOUS
COAL

ANTHRACITE

FERTILIZFR
AND
FERTILIZER
MATERIALS

wooD
PULP

MISCELLANFOUS

TOTAL

PLEASURE

NUMBER
oF
CRAFT

Present commerce from mouth to Hartford,
Connecticut.

Anticipeted increase in commerce having
water-front destination between the mouth
and Hartford, Connecticut. (percent)

Anticipated increase in commerce having
water-front destination between the mouth
and Hartford, Connecticut.

Total anticipated commerce having water-
front destination between the mouth and
Hartford, Connecticut

A part of above anticipated commerce deliv-
ered at Hartford water-front has ultimate
destination in Mass, If navigation im-
provement to Holyoke is provided some of
this commerce will be carried by water to
the Springfield-Holyoke area. Estimated
amount of this commerce.

Met amount of anticipated commerce destined
to water terminals up to Hartford if im-
pruvement vo Holyoke is provided.

Anticipated commerce on river between Hart-
ford and Holyoke if navigation improvement
is provided.

Totel anticipated commerce on river between
mouth and Hartford if navigation improve-
ment to Holyoke is provided.

439,000

20

88,000

527,000

47,000

480, 000

228,000

7086, 000

313,000

70

219,000

532,000

52,000

480,000

262,000

742, 000

161,000

20

32,000

193,000

48,000

147,000

1486, 000

293,000

199, 000

40

80, 000

279,000

169,000
Not

Applicable

50,000

219,000

24,000 0

255,000

232,000

487,000

219,000

182,000

401,000

20,000
Not
Applicable

=20, 000

7,000

50

3,500

10,500

10,500

8,500

18,000

11,000

11,000

25,000

Not
Applicable

-20,000

5,000

5,000

4,000

8,000

1,333,000

432,500

1,765,500

169,000

1,586,500

1,071,500

2,668,000

500

25

125

625

625

128

750




DIFFICULTIES ATTENDING NAVIGATION

74. Commercial navigation interests reported at the first hearing
that,due to the narrow width of the channel; navigating the river below
Hartford is often difficult, particularly at the bends. Furthermore,
the present narrow channel and lack of anchorage or maneuvering areas
makes passing difficult. There is insufficient space in which vessels
operating on the river can lay over while waiting for the tide or for
other purposes. The operators of commercial vessels state that the
river is not navigable at night due to insufficient marking. Operators
also report that they often must carry only partial loads to reduce the
draft of the craft so that they will clear :the shoals which usually form
each year during the spring freshets.

75. Ice Conditions. - Ice formerly closed the lower river to navi-

gation for short periods in severe winters. However, during the past few
years the channel to Hartford has been kept open by the operation of a
Coast Guard ice-breaker. Above Hartford the river is subject to severe
freezing, Ice floes, brought downstream by high flows, sometimes make
navigation below Hartford impossible for a period of up to one month in
the spring.

76. Navigation at High Stages. - Navigation on the river below

Hartford becomes hazardous when the stage at Hartford reaches 16 feet on

~the gage. This high water condition usually occurs in the spring, but

has and may occur during any month of the year. The construction of
authorized flood control reservoirs in the upper Connecticut River basin will
result in a material improvement‘of navigation conditions from Holyoke

to the mouth of the river.

PLANS OF IMPROVEMENT BELOW HARTFORD

77. Description of Navigation Features. - Consideration has been

given to various requests for modifying the improvements in the river
‘between the mouth and Hartford presented:at the time of the hearings.
In accordance with the general trend of the suggested modificsztions, the

following plans of improvement have been developed.

Plan I. This plan would provide for increasing
the width of the existing 150-foot wide channel between
the Lyme railroad bridge and Hartford to a width of 200
feet, with additional widening at the bends; provide for
deepening the channel to 16 feet at mean low water
throughout its entire length from Long Island Sound to
Hartford; previde anchorage areas 600 feet long by 300
feet wide and 16 feet deep at mean low water at Old
Saybrook, East Haddam, Haddam, Cromwell, and Rocky Hill.



Plan II. This plan differs from Plan I, in that
it would provide for widening the existing channel to
200 feet at the most restrictive loecations only, speci-
fically at:

Brockway Bar Mouse Island Bar ‘
Eddy Rock Shoal Gildersleeve Island Shoal
Warners Quarry Bar Pistol Point Bar

Rock Landing Bar Glastonbury-Two Piers Bar

As in Plan I, it would also provide for additional
widening -at the bends; provide for deepening the channel
to 16 feet at mean low water throughout its entire length
from Long Island Sound to Hartford; provide anchorage
‘areas 600 féet long:by 300 feet wide and 16 feet deep at
mean low water at Old Saybrook, East Haddem, Haddam,
Cromwell, and Rocky Hill.

None of the bridges or utilities crossing the river between Long Island
Sound and Hartford will need to be modified under the plans of improve-
ment considered herein. No real estate will be reguired except for
spoil disposal areas, and at Gildersleeve Island where widening of the
channel will encroach on the island.

78. Water Power and Other Special Subjects. = Matters pertaining to

water power, water supply, or flood contrel are not pertinent to the
study of the river below Hartford. The improvements being considered
will not increase pollution of the water nor have any adverse effect on
wildlife. As the work consists of enlarging the existing navigation
channel in the river, the improvement will have no effect on the shore
line of the river, except at Gildersleeve Island where the widened
channel will require removal of a part of the island. The island is

used as a privately-pperated feeding area for water-fowl.

PLANS OF IMPROVEMENT  ABOVE HARTFORD

B3

79. Description of Navigation Features. - The only specific plans

of improvement of the Connecticut River between Hartford and Holyoke for
navigation ever suggested by proponents is that designated as,* Plan F’)
in the report of the District Engineer, Providence, Rhode Island, contained
in House Document Numbered 165, 76th Congress, 1st session., This plan,
designated Plan III herein, together with three alternative plans, desig-
nated as Plans IV to VI, inclusive, are considered in this report and are
described in the following paragraphs.

80. The plan suggested by the proponents, with minor modifications in
channel ‘alinement and with modifications in the design and general arrange-
ment of the dam, power station, and lock at Enfield, is designated herein

as Plan III and is described . as follows:
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Plan III. This plan would provide for a navigation
channel generally 100 feet wide and 12 feet deéep in earth
and increased:to 13 feet deep in ledge at a river stage
.corresponding to 2.0 feet at Hartford, extending from the
Steamboat Wharf at Hartford to a point at Holyoke about
3400 feet below the Willimansett Highway Bridge, with a
turning basin of the same depth at the upper end 300 feet
‘wide and 1100 feet long and with & vertical clearance of
20 feet above a stage corresponding to a stage of 16 feet
at Hdartford, This would be secured by dredging an open
¢hannel where necessary from Steamboat Wharf a distance
of about 1.2 miles to river mile 53.2; constructing a
lock and dam, designated in this report as the Hartford
Dam, at mile 53.2 to create a pool having a minimum ele-
vation of 8.0 feet above Hartford datum and extending
,about 11.9 miles to river mile 65.1 and channel -dredging
within this pool where necessary; constructing a lock
and dam, designated in this report as Enfield Dam, at
river mile 65.1 to creaté a pool having a minimum eleva-
tion of 38.0 feet above Hartford datum and -extending
about 20 miles to the tailwater of the existing power
development at Holyoke, and channel -and turning basin
dredging where necessary within this pool; and raising
the present bridges where regquired to obtain the deésired
clearance. The lock at each dam would be 56 feet wide
by 360 feet long and have a depth over the sills of 18
feet. Mooring facilities would be provided .above and be-
low sach lock. In conjunction with the Enfield Dam a
power plant would be constructed for the commercial gen-
eration of electricity.

81. Plan IV differs from Plan III in that the Hartford Dam and pool
would be omitted and an open navigation channel would be provided from
Steamboat Wharf ‘to river mile 65.1,the site of Enfield Dam. The plan 1is

described as follows:

Plan IV. This plan would provide for a navigation
channel generally 100 feet wide and 12 feet deéep in
earth and increased to 13 feet deep in ledge at a river
stage corresponding to 2.0 feet at Hartford,. extending
from the Steamboat Wharf at Hartford te a point at Holyoke
about 3400 feet below the Willimansett Highway Bridge,
with a turning basin of the same depth at the upper end
300 feet wide and 1100 feet long, and with a vertical
clearance of 20 feet above a stage cotresponding to a
stage of 16 feet at Hartford. This would.be secured by
dredging .an open channel where necessary from Steamboat
‘Wharf;a discance of about 13.1 miles to river mile 65.1;
constructing a lock and dam, degignated in this report as
the Enfield Dam, at river mile 65.1 to create a pool hav-
ing a minimum elevation of 38.0 feet above Hartford datum
and extending about 20 miles to the tailwater of the
existing power development at Holyocke, and channel and
turning basin dredging where necessary within this pool;



and raising the present bridges where required to
obtain the desired c¢learance. The lock would be 56
feet wide by 360 feet long and have a depth over the
sills of 18 feet. Mooring facilities would be pro-
vided above and below the lock. In conjunction with
the Enfield Dam a power plant with ah installed capac-
ity of 32,000 kilowatts would be constructed for the
commercial generation of electricity.

:82. Plan V differs from Plan IV in that the minimum eclevation of
the Enfield pool would be 45.0 feet above Hartford datum and that no
power plant would be provided, nor weuld any provision be made for future
congtruction of a power plant at Enfield Dam. The plan is described as

follows:

Plan V. This plan would provide for a naviga-
tion channel generally 100 feet wide and 12 . feet deep
‘in earth and increased to 13 feet deep in ledge at a
river stage corresponding te 2.0 feet at Hartford, ex-
tending from the Steamboat Wharf at Hartford, to a
point at Holyoke a bout 3400 feet below the Willimansett
Highway Bridge, with a turning basin of the same depth
at the upper end 300 feet wide and 1100 feet long, and
with a vertical clearance of 20 feet above a stage
corresponding to a stage of 16 feet at Hartford. This
would be secured by dredging an open channel where nec-
essary : from Steamboat Wharf . a distance of about 13.1
miles to river mile 65.1; comstructing a lock and dam,
designated in this report as the Enfield Dam, at river
mile 65.1 to create a pool having a minimum elevation
of 45.0 feet above Hartford datum and extending about
20 miles to Holyoke, and channel and turning basin
dredging where necessary within thig pool; and raising
the present bridges where required to obtain the de-
sired clearance. The lock would be 56 feet wide by
360 feet long and have a depth over the sille of 18 feet,
Mooring facilities would be provided above and below the
lock.

83. Plan VI would provide the same navigational features as Plan V
and in addition a power plant would be provided at the Enfield Dam. The

plan is described as fol lows:

Plan VI, This plan would provide for a naviga-
.tion channel generally 100 feet wide and 12 feet deep
in earth and increased to 13 feet deep in ledge at a
river stage corresponding to 2.0 feet at Hartford, ex-
tending from the Steamboat Wharf at Hartford te a point
at Holyoke about 3400 feet below the Willimansett High-
way Bridge, with a turning basin of the same depth at
the upper end 300 feet wide and 1100 feet long, and
with a vertical clearance of 20 feet above a stage
corresponding to a stage of 16 feet at Hartford.



This would be securéd by dredging an open channel

where necessary from Steamboat Wharf, a distance of
about 13.1 miles, to river mile 65.1; constructing a
lock and dam, designated in this report as Enfield Dam,
at river mile 65.1 to create a pool having 2 minimum
elevation of 42.0 feet above Hartford datum and extend-
ing about 20 miles to Hélyoke, and channel and turning
basin dredging where necvessary within this pool; and
raising the present bridges where required to obtain
the deésitfed clearance. The lock would be 56 feet wide
by 360 feet long and have a depth over the sills of

18 feet. Mooring facilities would be provided above
and below the lock. In conjunction with the Enfield
Dam a power plant with an installed capacity of

242,000 kilowatts would be constructed for the commercial
generation of electricity.

SELECTION OF A PLAN OF IMPROVEMENT

84. Seleécted Plan for Improvement between the Mouth and Hartford. -

Of the two plans considered for improvement between the mouth and Hartford,
Plan I is the better plan in that it will furnish greater safety for river
navigation, and considering probable damage to vessels in the restrictive
channel considered under Plan II, possibly greater economy in the future.
Thus Plan I was selected.

85. Selected Plan for Improvement between Hartford and Holyoke. -

Comparative cost estimates show that it would be more economical to dredge
an open channel from Hartford to the Enfield Dam than to construct a lock
and dam at Hartford. Thus Plan II} was eliminated from further considera-
tion.

86. A comparison indicates that the project cost with the crest eleva-
tion of Enfield Dam at 45.0 feet would be less than the project cost with the
Enfield -Dam crest at elevation 39.4 feet because of the large amount of ad-
ditional channel éxcavation that would be required with the lower elevation
to obtain navigable depths above the dam. M@meover9 the benefit-dost ratio
for -power with the dam having a crest elevation of 45.0 feet is considerably
higher than with a crest elevation of 39.4 feet. Thus Plan IV was eliminated
from further consideration.

87. A campafisoﬁ of the benefit-cost ratios for a lock and dam at
‘‘Enfield having a crest elevation of 45.0 feet for navigation only, and a
lock and dam for navigation and power, indicated that a multiple purpose
development would have the greater value. ‘Moreoverg a multiple purpose im-
provement would develop the site for maximum water utilization, providing
valuable peaking power. Thus Plan V was eliminated from further considera-

tion, and Plan VI selected as the best plan.



ESTIMATES OF 'FIRST COST

88. Estimates of the first cost of the improvements considered herein
have been prepared on the basis of field surveys and investigations, con-~
sideration of the engineering and construction problems involved, and
current prices for the various types of work involved., Owners of bridges
and utilities were consulted regarding necessary modifications of their
structures. The United States Coast Guard was consulted regarding the cost
of modifying and establishing aids to navigation. All estimates of first
cost are based on price levels prevailing in 1949. Detailed estimates of
cost are presented in Appendices VII to X, inclusive, and are summarized
in the following table in which total costs, including allowances for con-

tingencies, engineering and overhead, are shown.

(Table No. 4 on following page.)



TABLE NO. 4 - ESTIMATED FIRST COST OF CONSTRUCTION

OF PLANS CONSIDERED

ITEM

IMPROVEMENT BELOW HARTFORD

IMPROVEMENT ABOVE HARTFORD

PLAN I
SELECTED PLAN

Increase channel dimen-
sions from 150"
to 200"
bends.

anchorages 300"

x 15"

x 16"'. Widen
Provide 5

x 600°7'.

PLAN IX

Increase channel depth

from 15' to 16'

crease channel width

to 200"
Widen bends.

Provide 5 anchorages

from 150"
locations.

300 x s00'.

In-

at 8

PLAN IIIX

Provide 100' x 12'
channel, with turning
basin at Holyoke. Dam
at Hartford,
mum pool elevation of
8.0. Dam at Enfield
with minimum pool el-
evation of 38.0; power
development.

with mini-.

PLAN IV

Provide 100' x 12' chan-
nel, with turning basin
at Holyoke. No dam at
Hartford. Dam at Enfield,
with minimum pool eleva-
tion of 38.0; power de-
velopment, with installed
capacity of 32,000 K. W.

PLAN V

Provide 100"
channel,

x 12"
with turning
basin at Holyoke.
dam at Hartford.

No
Dam

at Enfield with mini-

mum pool elevation of
no power devel-

45.0;
opment.

PLAN VI
SELECTED PLAN

Provide 100' x 127 chan-
nel, with turning pasin
at Holyoke. No daa at

Hartford. Dam at Enfield
with minimum pool eleva-
tion of 42.0, power de-
velopment, with installed
capacity of 42,000 K. W,

Channel, Anchorage and
Turning Basin Excava-
tion

$ 877,000

$ 676,000

FEDERAL FIRST COST

$ 5,717,000

$ 8,582,000

$ 4,826, 000

$ 6,507,000

Removal of Existing En- [v] [+] 5,000 5,000 5, 000 5,000
field Dam
Mooring Facilities at
Locks (4] o 315,000 250, 000 250, 000 250, 000
Bridge Modifications 0 o 154, 000 154, 000 154, 000 154,000
Aids to Navigation 24, 000 12, 000 568, 000 571, 000 571, 000 571,000
Ice Breaking 0 0 o o (o] o
Malaria Control (] 0 (o] (¢} o (0]
Hartford Dam and Lock -
Dam [0} 0 2,536,000 o (s} 4]
Lock o} 0 3,434,000 0 (o} ¢]
Enfield Dam and Lock
Without Power -
Dam 0 0 s o 4,263, 000 ]
Lock [¢] 4] o [0} 3,375,000 0
Enfield Dam and Lock
with Powex -
Dam 0 o] 4,850, 000 4, 850, 000 o 5,105, 000
Lock o o 3,519, 000 3,519,000 o 3,519, 000
Power Plant (o} 0 11,287,000 11,287, 000 4] 14,848,000
Miscellaneous c o 212, 000 212, 000 ] 212, 000
Real Estate Acquisition
and Relocation 4] 0 365, 000 364, 000 448, 000 448,000

Total Estimated Federal
First Cost of Con-
struction

$ 801,000

$ 688, 000

$32,962, 000

$29, 794,000

$13,892, 000

$31,619, 000

NON-FEDERAL FIRST COST
Utility Modifications $ o) $ o] $123, 000 $123, 000 $ o) $ 19,000
Bridge Modifications (o] 4] 118, 000 118, 000 118,000 118,000
Total Non-Federal First
Cost of Construction $ (0] 0 $241, 000 $241,000 $118, 000 $137, 000

Federal First Cost
Non-Federal First Cost

$ 901, 000
o

$ 688,000

0]

TOTAL FIRST COST
$32,962, 000
241, 000

$29, 794,000
241, 000

$13, 892, 000
118,000

$31, 619, 000
137,000

TOTAL FIRST COST OF
CONSTRUCTION

$ 901,000

$ 688, 000

$33,203, 000

$30, 035, 000

$14,010, 000

$31, 756, 000




ESTIMATES OF ANNUAL CHARGES

89. Estimates of annual carrying charges have been prepared on the
assumption that all work, except the alteration of highway bridges and
certain other obstructive structures, and the provision of certain rights
of way, will be accomplished at the expense of the United States. The
non-Federal charges will be made up of those resulting from the alteration
of highway bridges and other obstructive structures, the provision of
certain rights of way, and the loss of taxes on the real estate required
for the project. Annual charges were computed on an assumed life of 50
years with interest vratez of 3 percent on the Federal part and 3-1/2 per-
cent on the non-Federal parct. On the improvement above Hartford, the
charges include interest on construction funds for one-half of the estimated
three-vear construction period. Costs ‘involving operation and maitntenance
programs are based upon reasonable estimates for the extent of work involved,
the method of accomplishing the work and the personnel required. Detailed
estimates of annual charges are presented in Appendices VII to X, inclusive,

and are summarized in the following table.

(Table No. 5 on following page. )



TABLE NO. 5 -

—

ANNUAL CARRYING CHARGES FOR PLANS CONSIDERED

ITEM

IMPROVEMENT BELOW HARTFORD

IMPROVEMENT ABOVE HARTFORD

PLAN I

SELECTED PLAN

Increase channel dimen-

sions from 150' x 15"
to 200' x 16'. wWiden
bends. Provide 5

-anchorages 300"

x 600'.

PLAN IIXI

Increase channel depth
from 15" to 16°'. in-
crease channel width
from 150' to 200' at 8
locations. widen bends.
Provide 5 anchorages

PLAN III

Provide 100' x 12!
channel, with turning
basin at Holyoke. Dam
at Hartford, with mini-
mum pool elevation of
8.0. Dam at Enfield

PLAN IV

Provide 100' x 12' chan-
nel, with turning basin
at Holyoke. No dam at
Hartford. Dam at Enfield,
with minimum pool eleva-
tion of 38.0; power de-

PLAN V

Provide 100"

channel,

x 127
with turning
basin at Holyoke.
dam at Hartford.
at Enfield with mini-
mum pool elevation of

PLAN VI
SELECTED PLAN
Provide 100' x 12' chan-

nel, with turning basin
at Holyoke. No dam at
Hartford. Dam at Enfield
with minimum pool eleva-
tion of 42.0; power de-

300' x 600". with minimum pool el- velopment, with installed|45.0; no power devel-~|velopment, with installed
evation of 38.0; power capacity of 32,000 K. W. opment. capacity of 42,000 K. W.
development.
FEDERAL ANNUAL CARRYING CHARGES
Channel, Anchorage and
Turning Basin Excava-
tion $ 61,400 $ 40,300 $ 400, 200 $ 524, 200 $ 305, 200 $ 398,000
Removal of Existing
Enfield Dam (4] o] 200 200 200 200
Mooring Facilities at
Locks [0 (3] 13,300 10,700 10, 700 10, 700
Bridge Modifications 4] o 6,200 6, 200 6, 200 6, 200
Aids to Navigation 1, 200 800 50,500 50, 600 50, 600 50, 600
Ice Breaking o [§] 25, 000 25, 000 25, 000 25, 000
Malaria Control o o 20, 000 12, 000 ' 12, 000 12, 000
Hartford Dam and Lock Q 0 318,400 o o (0]
Enfield Dam and Lock,
Without Power [¢] o 0 o 455, 000 [¢)
Enfield Dam, Lock and
Power Station o [¢] 1,003, 000 1,003,000 o] 1,215,000
Real Estate Acquisition
and Relocations o o 14, 200 14,100 17, 400 17, 400
Total Federal Annual
Carrying Charges $ 62,600 $ 41,100 $1,851, 000 $1,646, 000 $882, 400 $1, 735,100
NON-FEDERAL ANNUAL CARRYING CHARGES
Utility Modifications $ [+] $ ] $ 5,500 $ 5,500 $ o $ 900
Bridge Modifications [V] o 5,300 5,300 5,300 5,300
Tax Loss (4] 0 6, 000 6, 000 7,000 7,000
Total Non-Federal Annual
Carrying Charges $ 0 $ 0 $16, 800 $16, 800 $12, 300 $13, 200
TOTAL ANNUAL CARRYING CHARGES
Federal Annual Carrying
Charge $ 62,600 $ 41,100 $1,851, 000 $1, 646,000 $882, 400 $1,735, 100
Non-Federal Annual
Carrying Charge o 0 16, 800 16, 800 12,300 13,200
TOTAL ANNUAL CARRYING
CHARGES $ 62,600 $ 41,100 $1,867,800 $1,662, 800 $894, 700 $1,748, 300




ESTIMATE. OF BENEFITS

90. Benefits Resulting from Improvement for Navigation below Hartford.

Benefits resulting from further improvement of the river between its mouth,
at Long Island Sound, and Hartford, Connecticut, will be derived principally
from transportation savings resulting from use of deepef draft vessels and
fully loading vessels now in use, and from the general improvement in navi-
gation conditions due to channel widening and provision of anchorages. The
only benefits susceptible to monetary evaluation are the savings in trans-
portation charges which would accrue from the transportation of commodities
to those concerns which improve their terminal facilities by deepening the
berths. The volume of such commodities would amount to about 75 percent of
the total carried. on the river. These benefits have been evaluated in
Appendix VI and are summarized in Table No. 6. In addition, benefits which
are not susceptible to monetary evaluation will acecrue from the increased

safety and convenience that will be afforded navigation.

TABLE NQO. 6 - ANNUAL BENEFITS FROM PROPOSED IMPROVEMENT OF NAVIGATION BELOW

HARTFORD
Commodity to be Transported Net Prospective Annual
on River Tons Savings
Pectroleum Produccts
Gasoline, kerosene, light
fuel o1l 750., 000 $159,750
Gasoline, kerosene, light -
fuel o1l 502, 000 None claimed.
Heavy fuel oil 160, 000 28,800
Heavy fuel oil 119,000 None claimed.
Bituminous coal 209,000 20,900
Bituminous coal 10,000 None claimed.
Fertilizer and Miscellaneous i
commodities 20,000 None claimed.
Total Annual Benefits - $209,450
91. Benefits Resulting from Improvement for Navigation above
Hartford. - The benefits to be realized above Hartford are those asso-

ciated with the improving of a shallow river to extend navigation in a

reach not presently served by watexr transportation. In new projects of

this mature, prior to their actual accomplishment, experience has shown

that local interests often fail to visualize the ultimate effect on the

area served, and conseguently do not properly comprehend the benefits to

be derived therefrom. Some of those who presented estimates at the public
hearing held April 30, 1947, developed benefits that appear excessively high



due to the ovef—esﬁimate of quantities involveduaﬁd'the inclusion of
commodities which may not reaspnaﬁl? be ekpected-tb be carried by water
transportatioh. Estimates were aiéo'prESented‘&hiEh tended to indicate
that no benefits were possible. It is considered that the claims that

no benefits would accrue were due in part to misinterpretation of condi~
tions and in part to .the use of the then prevailing costs. of commodities,
labor, and transportationa An-analysis of benefits whlch may be properly
expected to he realized through lower transportation costs on commodities
to be carried by water is presented in Appendix VI. These benefits are
evaluated in consideration of the comﬁodity requirements of the area
served, the types of commodities which may be transported on the river,
the amcunts of such commodities which will centinue to be transported by
land facilities, the amounts of oommodltles which will be transported on
the river and the difference in transportatlon costs between water and
‘land systems . for the river transperted commodities. Experience gained

on inland waterways .in other locations indicates that benefits will
accrue to the producers of commodities and transportation companies, and
passed on to the consumers as the result of improved competitive conditions.
Although the recreational boating industry di& not appear at the hearing to
_present its case; and benefits ta this 1ndustry are not evaluated, sub-
stantial benefits will also be realized by recreational boating interests
through the provision of deep water in the river. The evaluated benefits

are summarized in the following table.

TABLE NO. 7 - ANNUAL BENEFITS :FROM- PROPOSED -EXTENSION OF NAVIGATION ABOVE

HARTFORD

*Commodity to Be Transported Net Prospective Annual

on River: Tons ‘ Savings
Petroleum Products E

Gasoline . 226,000 $206,100
Kerosene 146,000 134,180
‘Light Fuel 0il 262,000 272,820
‘Heavy Fuel 01l : -232,000 v 282,910
Bituminous Coal -~ 182,000 48,230
Wood Pulp : | 11,000 38,060
‘Fertilizer - 8,500 24,060
Miscellaneous Products 4,000 -~ 5,000
Total Annual Benefits - $1,011,360

R



92. Total Navigation Benefits Accruing to the Plan of Improvement. -

The total navigation benefits resulting from the plan.of improvement to pro-
vide navigation from the mouth at Long Island Sound to Hélyoke, Massachusetts
would be

Reach: Mouth to Hartford $ 209,450
Reach: Hartford to Holyoke 1,011,360
Total: $1,220,810

93. Benefits from the Hydroelebtric Development at Enfield Dam. -

Benefits resulting from the provision of facilities for gemnerating electric
power will be derived through the availabilityvto existing power systems 1in
the Comnnecticut River valley of ‘an additional source of power during periods
of peak demand. The benefits will be equal to the monetary value of equiva-
lent power generated by steam in the Hartford area . With a dam having a
crest elevation of 39.4 feet, and installed capacity of 32,000 kilowatts, as
provided under Plan IV, the annual output is estimated to be 181,000,000
kilowatt hours, after making allowance for losses incurred by existing in-
stallations. With a creéest elevation of 45.0 feet, and an installed capacity
of 42,000 kilowatts, as provided under Plan VI, the recommended development,
the annual output is estimated to be 237,000,000 kilowatt hours, after
making allowance for losses incurred by existing installations. The power
output for Enfield Dam under Plan III, was not computed. ©On the basis of
values assigned by the Federal Power Commission, the total value of the

power has been computed in Appendix VI as follows:

TABLE NO. 8 - ANNUAL BENEFITS FROM HYDROELECTRIC POWER DEVELOPMENT

Crest Elevation Installed Annual Power
Plan in feet ‘Capacity in | Output, in Kilo- Annual
Kilowatts watt Hours Value
111 - 39.4 Not computed C -
v "39.4 32,000 181,000,000 $1,632,000
VI SELECTED PLAN 45.0 42,000 237,000, 000 2,139,000

94. Total Benefits Resulting from the Selected Plan of Improvement. -

The total evaluated benefits are summarized in the following table:

TABLE NO. 9 - TOTAL BENEFITS FROM THE SELECTED PLAN OF IMPROVEMENT

Total Navigation Benefits (Paragraph 92) $1,220,810
Total Power Benefits (Paragraph 93) 2,139,000
Total: $3,359,810



COMPARISON bF ‘BENEFITS AND COSTS FOR VARIOUS PLANS CONSIDERED

95.

‘The ratio of evaluated benéfits to costs which result from the

various plans of improvement above and below Hartford are given in the

following table:

TABLE NO. 10-- RATIO ‘OF EVALUATED ‘BENEFITS TO COSTS

Plan of Estimated - Total - ‘Ratio of Evaluated
Improvement ‘Annual Benefitg Estlmated Annual Charges | Benefits to Costs
Below Hartford
I{PLAN SE- '$ 209,450 8§ 62,600 3.3
LECTED) .
II 209,450 41,100 5.1
Above Hartford to Holyoke
I11 :Net .computed ' $1,867,800 -
Iv '$2,643;360 1,662,800 1.6
v 1,011,360 . 894,700 1.1
VI{PLAN SE- ‘3,150, 360 1,748,300 1.8
-LEGIED) ‘ ‘ _ - B
' Selected‘Plan - Longrlsland“Sound to Holyoke
I and V1 o
combined $3,359, 810 31 810,900 1.9
EFFECT OF PLAN OF - IMPROVEMENT ON_BRIDGES,
UTILITIES, AND OTHER FACILITIES
96. ‘Brigge'MOdificatiuns ~ Of the ten brldges between the Steamboat

Whar{f at Hartford and ‘Holyoke, modzf1aat1ons to fou: will be required to

prov1de the vertxcal clearance of 20 feet proposed in this report.

This

eriterion for vertical cleéarance was developed from the policy indicated by
Congress in Section 1 of the River and Harbor Act of July 3, 1930 ‘which

is the authorization for the existing project; and which stated that,

“the Bulkley or Memorial*Bridge.acros§ €hq'Connecticut River at Hartford

shall not be disturbed.”

The maximum clearance under the Memorial Bridge

that can be obtained at the highest stage when navigation is feasible is

20 feet.

required clearance by raising the‘obstruétihg-@ﬁidges.

In addition

The.récommendedelan of'imprdvement prevides for obtaining the

to

raising four bridges, extensive canstfuction is contemplated at and adjacent

to the railroad bridge at Warehouse Point.

The plans contemplate incorporat-

ing the piers of this bridge into the tainter gate pier structures of the dam,
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and paving the areas between:the piers to eliminate erosion of the founda-
tion by water being discharged through the gate openings. It is probable
‘that some strengthening of the two piers adjacent to the present canal on
westerly bank will be required. Pertinent data on the bridges affected and
the amount of raising required are given Appendix II, and are summarized in

Table No. 11.
97, Utilities Modifications. - None of the overhead utilities and

only four of the many submerged utilities, all crossing the river between
Hartford and Holyoke, will need to be modified in‘cqnnection with the
recommended plan of improvement being'considered; Pertinent data on the
utilities affected and the extent of modification required is given in

Appendix II, and is sunmmarized in Table No. 12.

(Tables No. 11 and 12 on following page.)

- 38 -



TABLE NO. 11 - BRIDGES AFFECTED 8Y IMPROVEMENTS CONSIDERED

Distance
above Horizontal clearances Clear elevation Amount of raising
mouth, in channel spans, above Hartford required under plan of
in miles Name or place and ownership Use Type in feet datum, in feet improvement recommended
52.17 Hartford, Conn.,
N. Y., N. H. & H. R.R. Co. Railroad | Fixed 125.0 32.0 4.2 feet
64.0 Windsor Locks, Conn.,
State of Connecticut Highway Fixed 143.0 34.3 5.7 feet
65.1 Windsor Locks, Conn., (Warehouse
Point)
N. Y., N. H. & H. R.R. Co. Railroad | Fixed 140.0 52.9 None
(See paragraph 96)
69.1 Thompsonville, Conn.,
Hartford County Highway Fixed 200.0 62.5 4.3 feet
80.4 Chicopee, Mass.,
Hampden County Highway Fixed 170.0 69.6 0.6 feet
TABLE NO. - UTILITY CROSSINGS AFFECTED BY IMPROVEMENTS CONSIDERED
Distance Amount of lowering re-
above mouth, Kind of Depth below mean low quired in recommended
in miles Location and Ownership utility Use water, summer stage Remarks plan of improvement
71.5 Agawam~-Longmeadow, Mass.
Springfield Gas Light Company 6=-inch pipe Gas Transportation About 13 feet Laid in 3-foot trench None
75.2 Agawam-Springfield, Mass.
American Telephone & Telegraph Company 3 cables Communication About 10 feet - on exist-| Upstream side of 1.5 feet
and New England Telephone & Telegraph Company ing bottom highway bridge
76.3 Springfield-West Springfield, Mass.
United Electric Light Company Cables Power About 13 feet Laid in 3-foot trench None
76.5 Springfield-West Springfield, Mass.
Springfield Gas Light Company 8-inch pipe Gas Transportation About 13 feet Laid in 3-foot trench None




.98. Alterations to Existing Structures. - It will be necessary to

raise about one-fourth mile of sgqondéfy'foad, located on the east bank
of the river -about 1.5 miles upstream of the Ehfield~Dam; which will:be
subject to intermittent fiooding. The faising of the railroad bridge at
East Hartford will ‘nécessitate the raising of the tracks ‘approaching the
bridge.

99. It will also be necessary to relocate or modify the Enfield
sewage treatment plant, parts of which are below the elevation of the
pool -formed by the Enfield Dam considered in.any of the plans of improve-
ment. :
100. Effect on Use of Industrial Water at Windsor Locks. - The pro-

posed Enfield Dam would require thé‘abéndanméntvof-the existing dam
approximately three miles upstream and sever the Windsor Locks Canal

which is used for the supply of water to six manufacturing plants located
along the canal. 1In accerdance with existing law, under the proposed plan
for navigation and powér, surplus water not in excess of the amount now
used for industrial purposes, estimated at 75 cubic feet per second, could
be made available for such purposes upon application to-meet the needs of
. the plants now served by the Windsor Locks Canal.

101. Effect of Existing Power Developments. - Losses will be incurred by

certain ‘éxisting power installations utilizing water -at the site, of and-
..upstream from, the proposed Eﬂfield:navigation and power development.

The loss of power - in the variouS'¢xi§ting developments would be small in
relation fo the amount of power that would be developed by the proposed
Enfield project and has been taken into consideration in determining the

power benefits that would be derived from the project.

REAL ESTATE

102, Under the proposed plan of improvement the amount of land re-
- quired for structures and flowage is as given below, classified as to

use. _Thé number and types of buildings affected are also given.

TABLE NO, 13 - IAND ANDBUILDINGS REQUIRED

Type of Interest
Item - . ' Fee Title Easemeng
‘Woodland and River bank - Acres - 203.0 513.0
Agricultural Land - Acres 18.0 107.0
Residential and Cottage Sites - Acres 30.0 42,0
Industrial and:Commercial Land - Acres 21.0 0.0
‘ TOTAL LAND - ACRES 272.0 662.0
Residential Units 6 15
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DESCRIPTION OF STRUCTURAL FEATURES OF THE
‘RECOMMENDED PLAN OF IMPROVEMENT

103. Description of Enfield Dam, Lock and Power Plant. - The

recommended plan contemplates the construction of the Enfield Dam at
river mile 65.1. The navigation lock would be just upstream from the
Warehouse Point railroad bridge with the approach channel in the lower
level passing through the existing navigation span in the bridge, near
the middle of the river. The main section of the dam would consist of

9 tainter gates with their piers and operating facilities, located just
upstream from the railroad bridge, with the existing bridge piers being
incorporated in the gate piers. The power station would be on the west-
erly side of the river about 400 feet downstream from the end of the
railroad bridge. The power intake channel would @xtehd from the dam,
under the railroad bridge, and would be confined on the west by high
ground on the bank of the river and on the east by a concréte wall ex-
tending from the dam to the power station. A depth of 18 feet over the
lock sills would be provided to insure 16 foot navigation when required.
The principal features of the structures are described in detail in

Appendix II ‘and summarized in the following table.

TABLE NO. 14 - DATA ON STRUCTURES IN RECOMMENDED PLAN

‘Enfield Dam.

Length of non-overflow section at easterly’

abutment (i . . ¢ o o o s s 6 6 6 s o s o o 5 s« o o o o 250 feet
Number of tainter gates - o o o s 4§ o o o » s o s o o« o 9
Size of tainter gates . . o » o « « o 2 o « o« o . « . . 66 feet by 28 feet
Elevation of gate sill. . . . . ¢« . « ¢« « ¢« « + o« o« . . 20,0 feet
Elevation of crest of tainter gates . . . « « . « . o . 45.0 feet
Computed stage of flood equivalent to

maximum flood of record. . . . - + .« « . . « . « . . . 51.6 feet

Enfield Lock.

SiZe€ + ¢« 4 4 « ¢ 4 o s 4 6 4 e e s e o & 4 o s s o s » 56 feet by 360 feet
Elevation of top of lock wall. . . . . . . « « + + . - 53.0 feet
Elevation of lower sill. . . « & o & o o o« ¢ o « ¢« &« » 16,0 feet

Elevation of upper sill. . « « o « « + o o o ¢ o o o o 24.0 feet
Depth over sills . . « &« & o & 6« & & o & s « o o« o « o 18 feet
Lift . . . ¢ & o v s s s s e e e s e e 4 e e 0 e o o« 43 feet

Power Installation.

Full Pool Elevation. +» « « o« o s o o o o s o o« o o o ¢« 45,0 feet

Drawdown. . » o & &+ « o s « o s o s s o s s 2 ¢ s o« o « 3.0 feet

Average head. + « + &+ o« o o o s o s o o o s o o o o o« » 37.0 feet

Installed capacity. + o« o » o ¢ o o o » o o o o o & o « 42,000 K. W.

Afinual OULPUL &+ « o . s 4 ¢ 6 0 o s o« s o s o s o s » »247,000,000 K. W. H.
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104. Fish and Wildlife Features. - In accordance with the request of
the United States Fish and Wildlife Service, fishways will be provided in
the Enfield Dam.

105. Malaria Control. - Under each plan of improvement it is proposed

to prevent anopheline mosquito production through shore line maintenance
methods.

106. Flood Control, Abatement of Pollution, and Erosion Prevention. -

Investigations with a view to providing special features for the control
of floods, the abatement of pollution, or for the prevention of erosion

are not pertinent to this study.

PROPOSED LOCAL COQPERATION

107. Local Cooperation for Improvements below Hartford. - The benefits

that would be derived from further improvemesnt of the Connecticut River for
ravigation from the mouth to Hartford, Connecticut, would accrue to the
producers of commodities transported on the river, the transportation
companlies, and: the consumers in the Connecticut Valley, and are, therefore,
considered to be gemeral in character. Accordingly, local interests should
not be expected to make a cash contribution toward the cost of the improve-
ment.

108. The economical accomplishment of the improvement below Hartford
requires that dredged materials be deposited along the banks of the river
by hydraulic methods. As there are adequate areas along the river banks
which are adjacent to the areas to be dredged dnd are suitable for the dis-
posal of spoil, local interests should be required to provide spoil disposal
areas for initial and future maintenance dredging, or to make a cash con-
tribution (a) equal to the cost to the United States of acquiring disposal
areas at the time of the need thereof, or (b) equal to the added cost of
employing other than hydraulic dredges for accomplishing the work. In
addition to furnishing spoil areas, local interests should also be expected
to furnish all land, easements and rights-of-way, necessary for the accom-
plishing and maintenance of the improvement of the Connecticut River below
Hartford, and to relieve the United States from claims for damages, includ-
ing all such claims arising from fishing interests, resulting from the
construction and the improvements.

109. Local Cooperation for Improvements above Hartford. - The benefits

that would be derived from the extension of navigation on the Connecticut
River from Hartford, Conrecticut, to Holyoke, Massachusetts, would accrue
to the producers of the commodities transported on the river and the trans-
portation companies, and would be passed on to the consumers in the
Connecticut Valley. They are, therefore, considered to be general in char-
acter. Accordingly, local interests. should not be expected to make a cash

contribution toward the cost of extension of navigation to Holyoke. Under



4

those plans of improvement of the Connecticut River above Hartford which
include development of hydroelectric power at the Enfield Dam, the developed
power will be distributed throughout the Connecticut Valley by existing
electric distribution systems. The benefits that would be derived from this
power development would thus accrue to consumers throughout the valley, and
are, therefore, considered to be general in nature. Accordingly, local
interests should not be expected to make a cash contribution toward the
construction of the power development.

110. Physical conditions above Hartford will require that much of the
dredged material be rehandled in lieu of disposal directly on the river
banks. The dredging to be accomplished lies in part within developed city
areas or other river reaches where spoil areas for hydraulically dredged
materials are not available near the work or will be difficult to obtain.
In other river reaches, the materials to be removed will require the use
of bucket dredges, and hence, scow transportation to a disposal area. In
view of the foregoing, local interests should not be required to provide
spoil areas. As the plans of improvement include the construction of dams
and locks and thie development of pools, local interests would not be re-
quired to provide the lands, easements and rights-of-way necessary for the
construction of the improvements. In accordance with the policy derived
from the Bridge Act dated June 21, 1940, it is considered that the United
States would bear the full cost of the alterations to railroad bridges.

All other bridges and other structures, including utilities, which enter
or cross navigable waters are subject to the priior rights of navigation.
Therefore, in accordance with existing law local interests should bear
the cost of modifying any other such bridge, utility or structure which
interferes with the improvement for or its use by navigation. Local

interests should be required to relieve the United States from all claims

-for damagés, including all such claims arising from fishing interests and

from claims for damages to structures within the river or its tributaries

resulting from the construction or improvement for navigation.



ALLOCATION OF COSTS

111. Several methods of allocating the initial cost of- the proposed
improvement from Hartford to Holyoke between navigatioh and power were
considered and the method of alternative justifiable expenditures was
selected as the method best suited to the proposed improvement. In this
method the costs incurred for items used solely by navigation are allocated
to'navigation, the costs of those used solely for power are allocated to
power, and the costs of items used jointly are allocated to navigation or
power in proportion to the alternative justifiable expenditures for the
separate purposes. ' For the alternative justifiable expenditure for navi-
éation, the estimated cost, $14,010,000, of an improvement for navigation
only, Plan V, was used, and for power the estimated cost, $21,078,000, of
an impfgvement far hydroelectric power only was used. Allocations of both
the first cost and annual charges made on this basis are given in Appendix XI

‘and are summarized in the following table.

TABLE 15:- ALLOCATION OF COSTS: - PROJECT, HARTFORD TO HOLYOKE

First Cost Annual Charges
Allocation to Navigation $ 13,406,000 $ 805,300
Allocation to Power 18,350,000 943,000
Total $ 31,756,000 $1,748,300
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COORDINATION WITH OTHER AGENCIES

112. Improvements Between the Mouth and Hartford.. - The proposed im-

provements have been discussed with a representative of the Connecticut
State Water Policy and Flood Control Commission, and he is of. the opinion
that the improvements being recommended will meet the needs of navigation,
and that spoil areas would be provided by local interests when required.
The Acting Regional Director of the United States Fish and Wildlife Ser-
vice. and the Superintendent of the Conmecticut State Bureau of Fisheries
and Game have been: consulted on matters of interest: to them. They note
that the improvement will partially destroy a water-fowl resting area on
Gildersleeve Island, ‘but are of the opimion that it will not seriously
disturb the migration of water-fowl.

113. Improvements Between Hartford and. Holyoke. - The proposed im-

provements have been discussed with representatives of the cities of
Springfield, Holyoke and Chicopee. These representatives feel that facil-
ities for navigation on the Connecticut River would be of advantage to
their communities. They made no particular comment on features of the
plan having to do with the developing of power. While representatives of
the Massachusetts Special Legislative Commission were consulted in order
to obtain statistical data, they made no comment on the proposed improve-
ment other than what they presented at the hearing.

114. When discussed with a representative of the Connecticut Water
Policy and Flood Control Commission, he indicated that the State of
Connecticut has no particular interest in navigation above Hartford. He
further indicated the proposed developing of power at Enfield would be of
value to the State in meeting the overall demand on the existing power
systems for electric power.

115. The improvements have also been discussed with the Acting Re-
gional Director of the United States Fish and Wildlife Serlvice, the Super-
intendent of the Comnecticut State Bureau of Fisheries and Game, and rep-
resentatives of the Massachusetts Department of Conservation, concerning
the effect of the proposed improvements on fish and wildlife. ALl of
these agencies requested that fishways be provided at the dam for the
passage of migrating fish. The representatives of the Massachusetts in-
terests stated that any substantial increase in the flooding of the flat
area near the state boundary, and known as Longmeadow Flats, would be
detrimental to the migratory water-fowl that use it as a feeding area.
Consideration has been given to these comments in the development of the
plans.

116. The District Engineer for the Connecticut District of the
Public Roads Administration and the Deputy Commissioner, Connecticut
State Highway Department, have been consulted with referénce to the pos-

sibility of providing for a highway crossing on the Enfield Dam. Each
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of these officials have advised that a main highway river crossing is
proposed for the general vieinity of Windsor Locks in the long range

highway planning program.
DISCUSSION

117. General. - The Connecticut River below Hartford is one of the
principal arteries' for commerce in the State of Connecticut. The river
above Hartford, while passing through a rich industrial and agricultural
area extending well into Massachusetts is not;fully developed for com-
mercial navigation, though there are some recreational craft that cruise
in the area.

118. Existing Commerce. - Below Hartford where a 15-foot navigation

channe} is maintained, large quantities of oil, substantial amounts of
coal and a small amount of other commodities are now carried in water-
borne commerce. Most of the coal is delivered at Hartford.: The petro-
leum products are delivered at various points along the river, the prin-
cipal eil terminals being located at East Hartford and Wethersfield,
with other terminals handling a considerablie volume at Cromwell and
Portland.

119, Desired Improvement. - Navigation interests now using the river

desire to have the channel deepened to Hartford so that larger craft can
be used and craft that now can only carry partial loads can be used fully
loaded. Furthermore, they state that widening the channel will make nav-
igation easier and safer. Anchorage areas are needed in which vessels
may lay over while navigating the river.

120. Proponents for improvement to provide navigation facilities as
far as Holyoke feel that the tributary areas in Massachusetts will ben-
efit greatly by such an improvement. While not proposing a specific plan
of improvement, local interests have generally indicated a desire for a
development including hydroelectric power facilities in connection with
pecessary navigation dams.

121. Proposed Plan of Improvement. - The recommended plan of im-

provement for the river between the mouth at Long Island Sound and Holyoke,
Massachusetts, is believed to meet the needs of navigation and power de-
velopment in all reaches of the river and was developed from the study of
two alternative plans fof improvements below Hartford and four alternative
plans above Hartford. The recommended plan comprises the study plan below
Hartford designated herein as Plan I, and the study plan above Hartford
designated herein as Plan VI.

122. The recommended plan provides for widening the 150-foot channel
between the Lyme railroad bridge and Hartford to 200 feet, deepening the
channel to 16 feet at mean low: water throughout its entire length from

Long Island Sound to Hartford, and constructing anchorages at five locations.
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The existing 300-foot width of the channel‘betweallong Island Sound and
the Lyme railroad bridge would remain unchanged.: Under the improvement
proposed, the increased depth would permit the loading of vessels to
deeper draft with resulting savings in the unit costs of transporting
the commodities. The proposed anchorages are designed to meet the needs
of vessels waiting for tides or laying over for other: purposes. The
widening of the channel throughout its length would greatly increase the
ease and safety of navigating the winding river chammel.

123. The recommended plan:also provides for a navigation channel 12
feet deep at a river stage corresponding to 2.0 feet at Hartford and 100
feet wide from Hartford to Holyoke with a turning basin of the same depth
and 300 feet wide and 110D feet long about 3400 feet below the Williman-
sett Highway Bridge.: The channel is to be secured by dredging about 13.1
miles of open channel to a dam site and there constructing the Enfield
Lock and PBam to create a pool having a minimum elevation of 42.0 feet
above the Hartford datum and extending about 20 miles to Holyoke. Im con-
junction with the dam, a power plant having an installed capacity of 42,000
kilowatts would be constructed for the commercial generation of electricity.

124. For improvements below Hartford Plan I was selected over the al-
ternative plan {(Plan II) on the basis 'of the greater ease and safety to be
obtained in nasigating the winding river channel. For improvements above
Hartford Plan VI was selected over the altermative plans (Plan III, IV and
V) on the basis of comparison of costs for open channels and for dams of
various heights at several locations, potential power development, and the
greater benefits to be derived therefrom.:

125, Terminal Facilities. - None of the wharves which now handle the

commerce on the river have vessel berths deeper than 15 feet, many of them
being less, but it is expected that if the channel is:deepened to Hartford
as proposed herein, the berths at the existing terminals handling about 75
percent of the present business will be deepéned accordingly. Although no
firm commitments have been made by prospective users of the proposed water-
way above Hartford, it is believed that adequate terminal facilities will
be constructed in the Springfield-Holyoke area if the improvement is under-
taken.

126. Bridées and Utilities. ~ Below Hartford there:are no bridges

which will ‘require modification because of the proposed improvement. Above
Hartford there are three highway bridges and one railroad bridge in the
reach between Hartford and Holyoke that will require modification to pro-
vide the minimum vertical clearance of 20 feet and one railroad bridge that
will require modification in connection with the construction of the Enfield
Dam.. In accordance with the policy derived from the Bridge Act dated

June 21, 1940, it is considered that the United States should bear the full
cost of the alterations to the railroad bridges. Established policy provides
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that obstructive structures, except railroad bridges, in navigable waters
must be altered by the owners to meet the needs of navigation when re-
quired. Accordingly, the three highway bridges that require raising, that
is, those at Windsor Locks, Thompsonville, and Chicopee, should be altered
at the expense of local interests.

127. ‘Similarly, the cost of -modifying utilities crossipg the river or
other structures in, under, or over the waterway that interfere with the
construction of the navigation improvement should -be borne by local inter-
ests. Available informationm indicates that in the entire river only one
structure, consisting of three telephone cables crossing the river at
Springfield, will require alteration.

128. Possible Highway Crossing over Dam. - In accordance with Public Law

562, 79th Congress, 2d session, engineering studies have been made and indi-
cate that the design of the dam structure could be modified to provide for
supporting a hiéhway bridge across the river.. This modification would con-
sist in general of altering the design of the gate pieré so that they would
form the lower part of columns or piers: supporting the future highway bridge.
The modification in design could be made when construction plans are being
prepared and would not affect the hydraulic or navigational features of the
dam.

129. Navigation Benefits. - The benefits derived from navigation im-

provements and which are subject to evaluation would accrue from the result-
ing lower water transportation cost. Below Hartford these benefits would be
derived from the use of deeper draft vessels and the possible full loading
of vessels now in use. Above Hartford these benefits would be derived from
transporting on the river a portion of certain commodities consumed in the
tributary area. In addition to evaluated benefits, other benefits would
accrue from the proposed improvement. Below Hartford hazards of navigating
a narrow channel would be reduced, while above Hartford recreational boat-
ing interests would benefit through the greater depth of water in the river.
130. The evaluated benefits for the improvement below Hartford are
based upon the amount of commerce which can be expected to be transported
on deeper draft vessels. Above Hartford the commodities that are adaptable
to water transportation are, in general, the same as those now transported
on the river below Hartford. The volume of waterborne commerce anticipated
was estimated: from published statistics of commedities consumed and from
information obtained locally. The evaluated benefits for the improvement
above Hartford would be derived principally from savings resulting from the
transportation of petroleum products on the river over other means of
transportation.

13}. Water Utilization. - It is estimated that the needs of vesse's

passing through the Enfield lock would be met by providing for an average
of 10 lockages per day.. Furthermore, it is estimated that an amount of
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water equivalent to an average of 125 cubic feet per second would be re-
quited for the operation of the locks and fishways and to allow for
-leakage. Provision could be made for a conduitAthrough'the:dam‘for‘the‘di-
version of water :to the ekistiﬁg Windsor Locks Canal for industrial pur-
poses in the amount. now used, “eétimﬁtéﬁ“to be‘TS“cubibﬁfeet-Per second,:
‘Such water would be diverted only upon application of those des1r1ng the
water, and the disposal-of the water would be in accordance with agree-
ments made at the time. The balance of the river flow would be available
‘for the generation of power at the Enfield Dam where there would be an
installed capacity of 42,000 kilowatts. '

132. Power Deve lopment and Power Value, - The Federal Power Commission

has made an-investigation of the prospective power market.-and utilization
of the power. The Commission finds ;hét the entire outpup ofmphe proposed
project .can be absorbed by 1955, or earlier, by existing public utilities
in the‘vicinitj.; The Commission estimatés the value of capacity and energy
at the proposed installation at $23,95:per kilowatt of capacity, and 4.78
mils per kilowatt-hour of energy, and recommends operation of the plant
ovér a 12-hour peak-load period during low flow in conjunction with other
peak-load plantsvin the system, the base load being carried as at present
by steam plants.

133.° ‘Under the proposed plan there would be an- 1nsta11ed capacity of
42,000 kilowatts with a maximum capacity of 48 000" kilowatts. This capac-
ity was selected from consideration of (a) low-flow during the critical-
flow peiiod'which'occurs in September and October; (b) low flow during the
critical-load period in December; (c} flood flow duriﬁg the December crit-
ical-load period causing reduced head and: plant capacity; and (d) naviga-
tion requirements- which make it desirable. to keep the veloc1ty in the
navigation channel less than 3 feet: a second and ub111ze a minimum draw-
down. The energy available is estimated: at 237 000 060 kilowatt-~hours
annually after mak1ng allowance for losses incurred by ex;st1ng installa-
tions.. Using energy.and capaclty values based on the cost of an equivalent
steam plant in the Hartford area, the value of the power installatior is
estimated at $2,139,000 anpually.

134. 1Informal ‘discussions with representatives of power companies
operating in the area indicate that some of the companies are interested
in purchasing the power for distribution and sale through their existing
systems. :

135. Although phy51cal damage tar ex1st1ng water power installations
at Windsor Lecks, Holyoke, and Chicopee will be incurred, it is -noted that
there is no legal -basis for compensation by the United States for 'such

damage.
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136. Summary. - The benefits that would accrue from the improvement
of the Connecticut River betweer its mouth at Long Island Sound and Holycke
for navigation and power are sufficient to warrent its construction, and
are of such general character that the construction cost should be borne

by the United States, provided, local interests meet certain requirements

of local cooperation.



CONCLUSIONS

137. In view of the volume of commerce that it is anticipated will

be carried on the river and the savings in transportation costs that would

acérue, further improvement of the Connecticut River from its mouth at
Long Island Sound ‘to Holyoke, Massachusetts, is warranted. In view of the
anticipated need for electric power in the area in the future., and the
relatively low cost with which it could be produced in a plant constructed
in conjunction with the proposed dam at Enfield, the construction of a
power develepment ih connection with the navigation improvement is
warranted.

138, The improvements proposed consist of

a. Widening the 150-foot portion of the existing channel below
Hartford and deepening the channel below Hartford for its entire length;

b. Providing five anchorage areas below Hartford in which
vessels can lay over while navigating the river;

c. Providing navigation channel 12 feet deep and generally 100
feet wide between Hartford and Holyoke with a turning basin at Holyoke.
Later deepening to 16 feet could be undertaken when required.

d. Constructing a dam at Enfield Rapids having a crest at
elevation 45.0 feet with a lock 56 feet wide by 360 feet iong. A depth
of 18 feet over the lock sills would be provided to insure 16 foot navi-
gation when required;

e. Constructing a power plant with installed capacity of 42,000
kilowatts at the proposed dam.

Water for industrial uses could be made available in an amount not in

excess of 75 cubic feet per second.

139. The benefit-to-cost ratio of 1.9 to 1 for the entire improvement
indicates that the project is economically justified. The estimated cost
of constructien of the part between the mouth of the river and Hartford is
$901,000, and of the part between Hartford and Holyoke is $31,756,000, or a
total of $32,657,000, including local cooperation.

140. Local interests should be expected to provide spoil disposal areas
needed for the work below Hartford and to modify at their own expense those
bridges and other structures, except railroad bridges, that would be ob-
structive to navigation. The estimated cost of modifying the obstructive

bridges and structures is $137,000.
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141. It is anticipated that construction of the improvement
‘would take thrée years. If the project is authorized, funds for the
Corps of Engineers work should be appropriated over a period of three

fiscal years as follows:

First Fiscal Year $16,234,000
Second Fiscal Year 9,851,000
Third Fiscal Year 5,840,000

TOTAL $31,925,000

142. The project lends itself to stage construction: the improve-
ment below Hartford and the improvement above Hartford. The improvement
above Hartford may be further divided inte initial construction of navi-
gation features only, with provision being made in the construction of
the Enfield Dam for future power installation or for the initial develop-
ment - for power at the Enfield Dam with later development for navigatien

between Hartford and Holyoke.

RECOMMENDATIONS

143. It is recommended that the existing navigation projects for
Connecticut River below Hartford and Connecticut River above Hartford be
combined into ‘one project and that they be modified to provide:

a, A navigation channel 16 feet deep ét mean low water, 300
feet wide from Long Island Sound to the Lyme railroad bridge about 3.4
miles, thence 200 feet wide to Hartford with additional widening at the
bends, thence generally 100 feet wide and 12 feet deep at river stage,
corresponding to 2.0 feet at Hartford, from Hartford te Holyoke, with a
turning basin at the upper end and with a vertical clearance of 20 feet
above a stage corresponding to 16.0 feet at Hartford, a total distance of
84 miles;

) b, Anchorage areas 16 feet deep at mean low water and 600 feet
long by 300 feet wide at Old Saybrook, East Haddam9 Haddam, Cromwell, and
Rocky Hill;

c. A dam at Enfield Rapids to form a pool with elevation 45.0
feet above Hartford datum, when full;

d. A navigation lock 56 feet wide by 360 feet long in the dam
with a depth of 18 feet over the sills.

e. A hydroelectric plant with installed capacity of 42,000
‘kilowatts at the dam;

f. For the diversion of water not in excess of 75 cubic feet

per second for industrial uses.
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all as described in this report, at an estimated cost of $31,925,000 for
new work exclusive of fimancial iloss incurred by existing power installa-
tions above Hartford, and ekcluding costs to other Federal agencies and
local interests. The cost of annual maintenance and operation is estimated
to be $426,500. The modifications recommended for phé part of the project
below Hartford shall in no way affect any ﬁart of the existing project not
specifically mentioned.

144. Modification is recommended subject to the conditipons that local
interests:

‘a. Provide spoil disposal areas for initial and: future mainten-
ance dredging of the part below Hartford, or make a cash contribution equal
to the cost to the United States of acquiring disposal areas at the time of
need thereof, or equal to the added cost of employing other than hydraulic
dredges for accomplishing the work; l

b. Furnish free of cost to the United States all land, easements
and righis~bf—way necessary for the accomplishment and maintenance of the
improvement of the Connecticut River below Hartford;

c. Hold and save the United States free from claims for damages
resulting from the construction and the improvements below Hartford, in-
cluding all such claims arising from the fishing industry; from claims for
damages to structures withip the river or its tribﬁtaries and those arising
from fishing interests, resulting from the construction or improvement for

navigation above Hartford.

JAMES H. STRATTON
Colonel, Corps of Engineers

Division Engineer

4 Inclosures
Plates No. 1 to 4.
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